University of South Florida

Scholar Commons
Graduate Theses and Dissertations

Graduate School

4-11-2005

Associations Between Maternal Depression and
Child Social Competence and Display of Problem
Behaviors: A Longitudinal Investigation of Direct,
Indirect and Moderating Effects
Lauren B. Zapata
University of South Florida

Follow this and additional works at: https://scholarcommons.usf.edu/etd
Part of the American Studies Commons
Scholar Commons Citation
Zapata, Lauren B., "Associations Between Maternal Depression and Child Social Competence and Display of Problem Behaviors: A
Longitudinal Investigation of Direct, Indirect and Moderating Effects" (2005). Graduate Theses and Dissertations.
https://scholarcommons.usf.edu/etd/929

This Dissertation is brought to you for free and open access by the Graduate School at Scholar Commons. It has been accepted for inclusion in
Graduate Theses and Dissertations by an authorized administrator of Scholar Commons. For more information, please contact
scholarcommons@usf.edu.

Associations Between Maternal Depression and Child Social Competence and Display of
Problem Behaviors: A Longitudinal Investigation of Direct, Indirect and Moderating
Effects

by

Lauren B. Zapata

A dissertation submitted in partial fulfillment
of the requirements for the degree of
Doctor of Philosophy
Department of Community and Family Health
College of Public Health
University of South Florida

Major Professor: Melinda S. Forthofer, Ph.D.
Jeannine Coreil, Ph.D.
Stanley N. Graven, M.D.
Peter A. Gorski, M.D.
Charles S. Mahan, M.D.

Date of Approval:
April 11, 2005

Keywords: Postpartum, mental health, child development, maternal sensitivity,
attachment theory
© Copyright 2005, Lauren B. Zapata

Dedication
To my boys – Paolo Kent, Noah Alexander, and Mauricio

Acknowledgements
I would like to acknowledge and thank, from the bottom of my heart, the following
individuals who supported me during this process:
Dr. Melinda S. Forthofer, for your endless support and assistance with the
conceptualization and writing of this doctoral dissertation, teaching me everything I know
about research methodology and data analysis, serving as a professional role model, and
your dear friendship over the years. Your mentorship has been invaluable and I owe all
my success to you!
Dr. Jeannine Coreil for taking me under your wing during my Master’s
program, introducing me to program evaluation, challenging me intellectually (especially
in theory class!), and your heartfelt support and encouragement of me as a doctoral
student with small children!
Dr. Peter A. Gorksi for expanding my knowledge on the importance of human
relationships in the growth and development of children.
Dr. Stanley N. Graven for teaching me to critically analyze public health
problems and think outside the box when identifying effective behavior change strategies.
Dr. Charles S. Mahan, my first professor in maternal and child health, for
introducing me to the topic that would drive my professional career. Thank you for your
positive energy and confidence in my abilities.
My parents, Frederick R. Bailey and Bobbie J. Bailey, for their endless support
and encouragement of my academic endeavors. Thank you for such an amazing
childhood and providing me the self confidence to reach for the stars. Can you believe I
am finally done?

My brother Kent L. Bailey, who was an amazing role model growing up, and
his wife Uzma who just makes us all so happy to be around her.
My in-laws, Dr. Carlos A. Zapata, Gloria Zapata, and Melissa Zapata, who
have accepted me into their family and provided much love and support through the
years. Now there will be three Dr. Zapata’s in the family!
And last but not least, my husband and best friend Dr. Mauricio Zapata. You
have always encouraged me to achieve all of my goals, and never once made me feel that
my academic and career aspirations fell second to yours. I admire your strength in
character and compassion toward living creatures of all shapes and forms. Thank you for
your endless support, encouragement, and understanding during this painstaking process.
This dissertation would not have been possible without you!

Table of Contents
List of Tables v
List of Figures x
Associations Between Maternal Depression and Child Social Competence and Display of
Problem Behaviors: A Longitudinal Investigation of Direct, Indirect and Moderating
Effects xvii
Chapter One: Introduction ................................................................................................. 1
Statement of the Problem........................................................................................ 1
Need for the Study .................................................................................................. 6
Implication for Public Health.................................................................................. 7
Overview of Study Methods ................................................................................... 9
Research Hypotheses ............................................................................................ 10
Delimitations......................................................................................................... 11
Limitations ............................................................................................................ 12
Definitions............................................................................................................. 13
Chapter Two: Literature Review ..................................................................................... 18
Postpartum Depression ......................................................................................... 18
Range of Postpartum Mood Disorders...................................................... 18
Postpartum Blues. ........................................................................... 19
Postpartum Psychosis...................................................................... 19
Postpartum Depression. .................................................................. 20
Predisposing Risk Factors......................................................................... 23
Biological Factors. .......................................................................... 23
Obstetric Factors. ............................................................................ 25
Cognitive or Intrapersonal Factors.................................................. 25
Interpersonal Factors....................................................................... 27
Structural Factors. ........................................................................... 30
Personal Psychopathology. ............................................................. 32
Summary. ........................................................................................ 32
Attachment Theory ............................................................................................... 34
Introduction............................................................................................... 34
Historical Context ..................................................................................... 34
Theoretical Formulations .......................................................................... 36
Modern Attachment Theory...................................................................... 38
Attachment, Attachment Behavior, and the Attachment Behavioral
System....................................................................................................... 38
i

Development of Attachment. .................................................................... 40
Maternal Sensitivity and Internal Working Models.................................. 43
Summary. .................................................................................................. 47
Effects of Postpartum Depression on Child Development ................................... 48
Introduction............................................................................................... 48
Social Competence.................................................................................... 52
Chronicity. ...................................................................................... 54
Lack of Consideration for Depression Characteristics. .................. 57
Summary. ........................................................................................ 61
Behavioral Difficulties.............................................................................. 64
Chronicity. ..................................................................................... 65
Severity. ......................................................................................... 73
Timing of Onset. ............................................................................. 74
Lack of Consideration for Depression Characteristics. .................. 76
Summary. .................................................................................................. 84
Limitations of Current Research............................................................... 88
Conclusions............................................................................................... 92
Mechanisms of Influence...................................................................................... 93
Effects of Postpartum Depression on Maternal Sensitivity ...................... 95
Effect of Maternal Sensitivity on Child Development ............................. 98
Moderating Influence of Exposure to Nonmaternal Care....................... 103
Women in the Workforce.............................................................. 103
Hierarchy of Attachment............................................................... 104
Summary ................................................................................................. 108
Chapter Three: Methodology......................................................................................... 110
Purpose of Study ................................................................................................. 110
Research Hypotheses .......................................................................................... 110
Overview of Study Design.................................................................................. 112
Overview of NICHD Study of Early Child Care ................................................ 112
NICHD SECC Population and Sample............................................................... 115
Target Population and Sampling Frame ................................................. 115
Sampling Plan ......................................................................................... 116
NICHD Sample: Phase I ......................................................................... 118
Limitations of Study Sample .................................................................. 120
NICHD SECC Instrumentation and Study Variable Selection........................... 123
Sociodemographic Control Variables ..................................................... 123
Maternal Depression ............................................................................... 127
Maternal Sensitivity ................................................................................ 132
Social Competence at First Grade........................................................... 138
Display of Problem Behaviors ................................................................ 149
Exposure to Nonmaternal Care............................................................... 160
NICHD SECC Data Collection Methods............................................................ 161
Data Scoring........................................................................................................ 164
Data Analysis ...................................................................................................... 166
ii

Univariate and Bivariate Analyses.......................................................... 167
Multivariate Analyses ............................................................................. 169
Design Limitations.............................................................................................. 172
Chapter Four: Results .................................................................................................... 175
Study Sample ...................................................................................................... 175
Univariate Analyses ............................................................................................ 180
Bivariate Analyses .............................................................................................. 189
Multivariate Analyses ......................................................................................... 242
Modifications to the Plan ........................................................................ 242
Overview................................................................................................. 243
Ever Exposure to Maternal Depression .................................................. 244
Hypothesis 1.1............................................................................... 244
Hypothesis 2.1............................................................................... 247
Hypothesis 3.1............................................................................... 256
Hypothesis 4.1............................................................................... 258
Timing of Initial Onset............................................................................ 260
Hypothesis 1.2............................................................................... 260
Hypothesis 2.2............................................................................... 268
Hypothesis 3.2............................................................................... 274
Hypothesis 4.2............................................................................... 278
Severity of Symptoms............................................................................. 286
Hypothesis 1.3.............................................................................. 286
Hypothesis 2.3............................................................................... 292
Hypothesis 3.3.............................................................................. 294
Hypothesis 4.3.............................................................................. 298
Chronicity of Symptoms ......................................................................... 305
Hypothesis 1.4............................................................................... 305
Hypothesis 2.4............................................................................... 319
Hypothesis 3.4.............................................................................. 342
Hypothesis 4.4............................................................................... 348
Support for Hypotheses........................................................................... 365
Chapter Five: Discussion ............................................................................................... 369
Synthesis of Research Findings .......................................................................... 369
Impact of Maternal Depression............................................................... 369
Mediating Effect of Maternal Sensitivity ............................................... 376
Moderating Effect of Maternal Sensitivity ............................................. 382
Moderating Effect of Exposure to Nonmaternal Care ............................ 385
Attachment Theory ............................................................................................. 388
Study Limitations................................................................................................ 391
Study Strengths ................................................................................................... 394
Implications for Public Health ............................................................................ 396
Suggestions for Future Research ........................................................................ 408

iii

References

................................................................................................................. 410

Appendix A: Pearson Correlation Matrices for Maternal Depression Over Time,
Maternal Sensitivity Over Time, and Maternal Depression and Maternal
Sensitivity Over Time ..................................................................................................... 437
Appendix B: Partial Model Results from OLS Regression Testing the Impact of
Ever Depressed on Child Social Competence and Display of Problem Behaviors
at First Grade: Significant Main Effects of Ever Depressed........................................... 439
Appendix C: Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Child Social Competence and
Display of Problem Behaviors at First Grade: Significant Main Effects of Timing
of Initial Onset ................................................................................................................ 442
Appendix D: Partial Model Results from OLS Regression Testing the Impact of
Depression Severity Along the Trajectory of Initial Onset on Child Social................... 459
Competence and Display of Problem Behaviors at First Grade: .................................... 459
Significant Main Effects of Depression Severity............................................................ 459
Appendix E: Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Child Social Competence and Display of Problem
Behaviors at First Grade: Significant Main Effects of Depression Chronicity .............. 467
About the Author ................................................................................................... End Page

iv

List of Tables
Table 1. DSM-IV Criteria for a Major Depressive Episode. ......................................... 22
Table 2. Selected Characteristics of NICHD SECC Sample from Hospital
Screening Recruitment Data ............................................................................ 120
Table 3. Comparison of Phase II Participants Versus Drop Outs.................................. 122
Table 4. Sociodemographic Control Variables Selected for Study Inclusion ............... 125
Table 5. Items Comprising the CES-D Scale................................................................. 128
Table 6. Maternal Depression Variables Selected for Study Inclusion ......................... 132
Table 7. Brief Description of Maternal Sensitivity Behaviors Assessed Via the
Mother Child Interaction Procedure ................................................................. 134
Table 8. Measurement of Maternal Sensitivity.............................................................. 137
Table 9. Coefficient Alpha and Stability Reliability Coefficients for the
Elementary Level SSRS................................................................................... 141
Table 10. Measurement of Social Competence ............................................................. 144
Table 11. Brief Description of Item Content by Syndrome Scale of the
CBCL/4-18

150

Table 12. Measurement of Problem Behaviors.............................................................. 154
Table 13. Impact of Study Inclusion Criteria on Final Study Sample Size ................... 175
Table 14. Comparison of Study Participants with Complete Data Versus Excluded
Children and Families with Incomplete Data ................................................ 177
Table 15. Comparison of Study Participants with Non-Depressed Mothers at
Grade One Versus Excluded Children and Families with Depressed
Mothers at Grade One.................................................................................... 179
Table 16. Sociodemographic Characteristics of Study Sample (n=679) ....................... 181
Table 17. Means, Standard Deviations, and Ranges for Dependent Variables ............. 182
v

Table 18. Categorical Classifications of Child Social Competence and Display of
Problem Behaviors......................................................................................... 184
Table 19. Univariate Statistics for Maternal Depression Variables............................... 185
Table 20. Univariate Statistics for Maternal Sensitivity Variables................................ 186
Table 21. Statistics for Exposure to Nonmaternal Care Variables ................................ 187
Table 22. Univariate Statistics for Exposure to Center-Based Nonmaternal Care
Variables ........................................................................................................ 188
Table 23. Chi-Square Results of Ever Depressed by Sociodemographic Control
Variables. ...................................................................................................... 190
Table 24. Chi-Square Results of Maternal Depression at One Month Postpartum
by Sociodemographic Control Variables ....................................................... 191
Table 25. Chi-Square Results of Maternal Depression at Six Months Postpartum
by Sociodemographic Control Variables ....................................................... 192
Table 26. Chi-Square Results of Maternal Depression at 15 Months Postpartum
by Sociodemographic Control Variables ....................................................... 193
Table 27. Chi-Square Results of Maternal Depression at 24 Months Postpartum
by Sociodemographic Control Variables ....................................................... 194
Table 28. Chi-Square Results of Maternal Depression at 36 Months Postpartum
by Sociodemographic Control Variables ....................................................... 195
Table 29. ANOVA Results of Maternal Depression Scores Over Time by
Maternal Age ................................................................................................. 196
Table 30. ANOVA Results of Maternal Depression Scores Over Time by
Sociodemographic Control Variables ............................................................. 198
Table 31. ANOVA Results of Maternal Sensitivity Scores Over Time by
Sociodemographic Control Variables ............................................................ 202
Table 32. Maternal Report of Child Social Competence by Sociodemographic
Control Variables ........................................................................................... 206
Table 33. Teacher Report of Child Social Competence by Sociodemographic
Control Variables
vi

207

Table 34. Mother Report of Child Problem Behaviors by Sociodemographic
Control Variables ........................................................................................... 208
Table 35. ANOVA Results of Child Social Competence and Display of Problem
Behaviors by Maternal Age ........................................................................... 209
Table 36. ANOVA Results of Child Social Competence and Display of Problem
Behaviors by Sociodemographic Control Variables...................................... 211
Table 37. Ever Exposed to Nonmaternal Care at One Month by Sociodemographic
Control Variables ........................................................................................... 215
Table 38. Ever Exposed to Nonmaternal Care at Six Months by Sociodemographic
Control Variables .......................................................................................... 216
Table 39. Ever Exposed to Nonmaternal Care at 15 Months by Sociodemographic
Control Variables ........................................................................................... 217
Table 40. Ever Exposed to Nonmaternal Care at 24 Months by Sociodemographic
Control Variables ........................................................................................... 218
Table 41. Ever Exposed to Nonmaternal Care at 36 Months by Sociodemographic
Control Variables ........................................................................................... 219
Table 42. Ever Exposed to Center-Based Nonmaternal Care at One Month by
Sociodemographic Control Variables ............................................................ 220
Table 43. Ever Exposed to Center-Based Nonmaternal Care at Six Months by
Sociodemographic Control Variables ............................................................ 221
Table 44. Ever Exposed to Center-Based Nonmaternal Care at 15 Months by
Sociodemographic Control Variables ............................................................ 222
Table 45. Ever Exposed to Center-Based Nonmaternal Care at 24 Months by
Sociodemographic Control Variables ............................................................ 223
Table 46. Ever Exposed to Center-Based Nonmaternal Care at 36 Months by
Sociodemographic Control Variables ............................................................ 224
Table 47. ANOVA Results of Ever Exposure to Nonmaternal Care Over Time
by Maternal Age ........................................................................................... 225
Table 48. ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care
Over Time by Maternal Age
226
vii

Table 49. Pearson Correlation Matrices for Each Continuous Dependent Variable
and Maternal Depression Over Time............................................................. 228
Table 50. ANOVA Results of Ever Exposed to Nonmaternal Care Over Time by
Maternal Depression Scores Over Time ........................................................ 231
Table 51. ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care
Over Time by Maternal Depression Scores Over Time................................. 233
Table 52. Pearson Correlation Matrices for Each Continuous Dependent Variable
and Maternal Sensitivity Over Time............................................................... 236
Table 53. ANOVA Results of Ever Exposed to Nonmaternal Care Over Time by
Maternal Sensitivity Over Time..................................................................... 239
Table 54. ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care
Over Time by Maternal Sensitivity Over Time ............................................. 240
Table 55. Summary of Significant Findings from OLS Regression Testing the
Impact of Ever Depressed on Child Social Competence ............................... 246
Table 56. Summary of Significant Findings from OLS Regression Testing the
Impact of Ever Depressed on Child Display of Problem Behaviors .............. 247
Table 57. Tested Associations for Establishing a Mediating Effect of Maternal
Sensitivity (MS) ............................................................................................. 249
Table 58. Mediating Effect of Maternal Sensitivity in the Association Between
Ever Exposure to Maternal Depression and Maternal Report of Total
Social Competence......................................................................................... 250
Table 59. Mediating Effect of Maternal Sensitivity in the Association Between
Ever Exposure to Maternal Depression and Maternal Report of
Assertion ........................................................................................................ 251
Table 60. Mediating Effect of Maternal Sensitivity in the Association Between
Ever Exposure to Maternal Depression and Maternal Report of Peer
Competence.................................................................................................... 252
Table 61. Mediating Effect of Maternal Sensitivity in the Association Between
Ever Exposure to Maternal Depression and Maternal Report of Total
Problem Behaviors......................................................................................... 254

viii

Table 62. Mediating Effect of Maternal Sensitivity in the Association Between
Ever Exposure to Maternal Depression and Maternal Report of
Externalizing Problems................................................................................... 255
Table 63. OLS Regression Results Testing the Moderating Effect of Maternal
Sensitivity on the Association Between Ever Exposure to Maternal
Depression and Child Social Competence and Display of Problem
Behaviors ....................................................................................................... 257
Table 64. OLS Regression Results Testing the Moderating Effect of Exposure to
Nonmaternal Care on the Association Between Ever Exposure to
Maternal Depression and Child Social Competence and Display of
Problem Behaviors......................................................................................... 259
Table 65. Summary of Significant Findings from OLS Regression Testing the
Impact of Timing of Initial Onset of Maternal Depression on Child
Social Competence and Display of Problem Behaviors ................................. 262
Table 66. Tested Associations for Establishing a Mediating Effect of Maternal
Sensitivity (MS) in the Association Between Timing of Initial Onset
of Maternal Depression and Child Social Competence and Display of
Problem Behaviors......................................................................................... 270
Table 67. Mediating Effect of Maternal Sensitivity in the Association Between
Timing of Initial Onset of Maternal Depression and Maternal Report
of Total Social Competence........................................................................... 271
Table 68. Mediating Effect of Maternal Sensitivity in the Association Between
Timing of Initial Onset of Maternal Depression and Teacher Report
of Total Social Competence........................................................................... 272
Table 69. OLS Regression Results Testing the Moderating Effect of Maternal
Sensitivity on the Association Between Timing of Initial Onset of
Maternal Depression on Child Social Competence and Display of
Problem Behaviors......................................................................................... 275
Table 70. OLS Regression Results Testing the Moderating Effect of Ever
Exposure to Nonmaternal Care on the Association Between Timing of
Initial Onset of Maternal Depression on Child Social Competence and
Display of Problem Behaviors ....................................................................... 280
Table 71. OLS Regression Results Testing the Moderating Effect of Ever
Exposure to Center-Based Nonmaternal Care on the Association
Between Timing of Initial Onset of Maternal Depression on Child
Social Competence and Display of Problem Behaviors ............................284
ix

Table 72. Summary of Significant Findings from OLS Regression Testing the
Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Child Social Competence and Display of Problem
Behaviors ....................................................................................................... 288
Table 73. OLS Regression Results Testing the Moderating Effect of Maternal
Sensitivity on the Association Between Depression Severity on Child
Social Competence and Display of Problem Behaviors ................................ 296
Table 74. OLS Regression Results Testing the Moderating Effect of Ever
Exposure to Nonmaternal Care on the Association Between Depression
Severity Along the Trajectory of Initial Onset on Child Social
Competence and Display of Problem Behaviors ........................................... 300
Table 75. OLS Regression Results Testing the Moderating Effect of Ever
Exposure to Center-Based Nonmaternal Care on the Association
Between Depression Severity Along the Trajectory of Initial Onset on
Child Social Competence and Display of Problem Behaviors ...................... 303
Table 76. Summary of Significant Findings from OLS Regression Testing the
Impact of Depression Chronicity on Child Social Competence and
Display of Problem Behaviors ........................................................................ 308
Table 77. Main Effect of Depression Chronicity on Maternal Sensitivity as a
Preliminary Step for Establishing Maternal Sensitivity (MS) as a
Mediating Effect in the Association Between Depression Chronicity
and Child Social Competence and Display of Problem Behaviors................ 322
Table 78. Main Effect of Maternal Sensitivity on Select Dependent Variables of
Social Competence and Display of Problem Behaviors as a Preliminary
Step for Establishing Mediation..................................................................... 324
Table 79. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at Six Months in the Association Between
Depression Chronicity at Six Months and Maternal Report of Total
Social Competence at First Grade.................................................................. 327
Table 80. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 15 Months in the Association Between
Depression Chronicity at 15 Months and Maternal Report of Total
Social Competence at First Grade................................................................... 328

x

Table 81. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of Total
Social Competence at First Grade.................................................................. 329
Table 82. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of
Cooperation at First Grade............................................................................. 330
Table 83. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of Assertion
at First Grade................................................................................................... 331
Table 84. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 15 Months in the Association Between
Depression Chronicity at 15 Months and Maternal Report of
Responsibility at First Grade ......................................................................... 332
Table 85. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 24 Months in the Association Between
Depression Chronicity at 24 Months and Maternal Report of
Responsibility at First Grade ......................................................................... 333
Table 86. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 15 Months in the Association Between
Depression Chronicity at 15 Months and Maternal Report of Self
Control at First Grade .................................................................................... 334
Table 87. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of Self
Control at First Grade .................................................................................... 335
Table 88. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 24 Months in the Association Between
Depression Chronicity at 24 Months and Maternal Report of Peer
Competence at First Grade............................................................................. 336
Table 89. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of Peer
Competence at First Grade............................................................................. 337
v

Table 90. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 15 Months in the Association Between
Depression Chronicity at 15 Months and Teacher Report of Total
Social Competence at First Grade.................................................................. 338
Table 91. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of Total
Problem Behaviors at First Grade.................................................................. 339
Table 92. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 24 Months in the Association Between
Depression Chronicity at 24 Months and Maternal Report of
Externalizing Problem Behaviors at First Grade ........................................... 340
Table 93. Partial OLS Regression Results Testing the Mediating Effect of
Maternal Sensitivity at 36 Months in the Association Between
Depression Chronicity at 36 Months and Maternal Report of
Externalizing Problem Behaviors at First Grade ........................................... 341
Table 94. Summary of Findings from OLS Regression Testing the Moderating
Effect of Maternal Sensitivity on the Association Between Depression
Chronicity on Child Social Competence and Display of Problem
Behaviors ....................................................................................................... 344
Table 95. Significant Interaction Terms of Depression Chronicity and Maternal
Sensitivity (MS) ............................................................................................. 346
Table 96. Summary of Findings from OLS Regression Testing the Moderating
Effect of Ever Exposure to Nonmaternal Care on the Association
Between Depression Chronicity on Child Social Competence and
Display of Problem Behaviors ....................................................................... 351
Table 97. Significant Interaction Terms of Depression Chronicity and Ever
Exposure to Nonmaternal Care on the Association Between
Depression Chronicity and Child Social Competence and Display of
Problem Behaviors......................................................................................... 353
Table 98. Summary of Findings from OLS Regression Testing the Moderating
Effect of Ever Exposure to Center-Based Nonmaternal Care on the
Association Between Depression Chronicity on Child Social
Competence and Display of Problem Behaviors ........................................... 359

vi

Table 99. Significant Interaction Terms of Depression Chronicity and Ever
Exposure to Center-Based (CB) Nonmaternal Care on the
Association Between Depression Chronicity and Child Social
Competence and Display of Problem Behaviors ........................................... 361
Table 100. Summary of Study Findings ........................................................................ 366
Table A1. Depression Over Time, Maternal Sensitivity Over Time, and Maternal
Depression and Maternal Sensitivity Over Time.......................................... 438
Table B1. Partial Model Results Testing the Effect of Ever Depressed on
Maternal Report of Social Competence Including (1) Total Social
Competence; (2) Assertion; and (3) Assertion

440

Table B2. Partial Model Results Testing the Effect of Ever Depressed on Maternal
Report of Child Display of Problem Behaviors Including (1) Total
Problem Behaviors; (2) Internalizing Problems; and (3) Externalizing
Problems ....................................................................................................... 441
Table C1. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Maternal Report of
Total Social Competence .............................................................................. 443
Table C2. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Maternal Report
of Assertion................................................................................................... 445
TableC3. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Maternal Report of
Peer Competence ........................................................................................... 447
Table C4. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Teacher Report of
Total Social Competence ............................................................................... 449
Table C5. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Teacher Report of
Self Control:................................................................................................... 451
Table C6. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Teacher Report of
Peer Competence: ......................................................................................... 453

vii

Table C7. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Maternal Report of
Total Problem Behaviors: .............................................................................. 455
Table C8. Partial Model Results from OLS Regression Testing the Impact of
Timing of Initial Onset of Maternal Depression on Maternal Report of
Externalizing Problem Behaviors: ................................................................ 457
Table D1. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial Onset
on Maternal Report of Total Social Competence .......................................... 460
Table D2. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial Onset
on Maternal Report of Self Control .............................................................. 461
Table D3. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial
Onset on Maternal Report of Peer Competence ........................................... 463
Table D4. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial
Onset on Teacher Report of Peer Competence:............................................ 464
Table D5. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial
Onset on Maternal Report of Total Problem Behaviors ............................... 465
Table D6. Partial Model Results from OLS Regression Testing the Impact of
Severity of Maternal Depression Along the Trajectory of Initial
Onset on Maternal Report of Externalizing Problem Behaviors: ................. 466
Table E1. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Total Social
Competence: .................................................................................................. 468
Table E2. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Cooperation:......................... 470
Table E3. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Assertion: ............................. 472
Table E4. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Responsibility:...................... 474

viii

Table E5. Partial Model Results from OLS Regression Testing the Impact of
Depression Severity on Maternal Report of Self Control:............................ 476
Table E6. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Peer Competence:................. 478
Table E7. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Teacher Report of Total Social Competence:...... 480
Table E8. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Teacher Report of Self Control:........................... 482
Table E9. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Teacher Report of Peer Competence: .................. 484
Table E10. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Total Problem Behaviors: .. 486
Table E11. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Internalizing Problem
Behaviors: .................................................................................................... 488
Table E12. Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Maternal Report of Externalizing Problem
Behaviors: ................................................................................................... 490

ix

List of Figures
Figure A. Conceptual Framework for Testing the Effect of Maternal Depression
on Child Social Competence and Display of Problem Behaviors with
Mediating and Moderating Influences ..............................................................95
Figure B. The NICHD SECC Sampling Process ............................................................118

x

Associations Between Maternal Depression and Child Social Competence and Display of
Problem Behaviors: A Longitudinal Investigation of Direct, Indirect and Moderating
Effects
Lauren B. Zapata
ABSTRACT
Postpartum depression is a significant public health problem facing women, children, and
families in the United States with an estimated 10-15% of U.S. mothers experiencing an
episode of non-psychotic depression within six months of delivery. The purpose of this
study was to investigate the associations between maternal depression during the first
three years postpartum and child social competence and display of problem behaviors at
first grade. The impact of several characteristics of maternal depression were examined
including general exposure, timing of initial onset in the postpartum period, severity of
symptoms along the trajectory of initial onset, and chronicity of symptoms. This study
also explored the mediating and moderating influences of maternal sensitivity, as well as
the moderating influence of exposure to nonmaternal care. This study was based upon
secondary analysis of data from the National Institute of Child Health and Human
Development Study of Early Child Care (NICHD SECC), a multi-site, prospective, threephase longitudinal study. The sample consisted of 679 infants and their families that
participated in both Phase I and Phase II of the NICHD SECC, had compete data on all
variables of interest in the study, and had non-depressed mothers at first grade. Results
identified the first six months postpartum as a sensitive period of risk for depression
initiation. Severity of symptoms was also found to be important. In some instances
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depression alone did not increase risk for lower levels of social competence, but severity
of symptoms above cut points indicating depression did. Chronic depression at 24
months rather than 36 months postpartum was found to pose the greatest magnitude of
negative influence on outcome. Maternal sensitivity partially mediated the negative
impact of maternal depression on child outcome only when averaged across the first 36
months postpartum, or when assessed at later time points in the postpartum period (24 or
36 months. All mediations were modest in magnitude. Higher levels of maternal
sensitivity buffered the negative impact of maternal depression among earlier onset
episodes (six months), and ever exposure to nonmaternal care by 24 months was found
to buffer the negative impact of chronic depression at 24 months on both mother and
teacher reports of social competence.
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Chapter One: Introduction
Statement of the Problem
While more common than gestational diabetes,
preeclampsia, and preterm delivery, postpartum depression
has received much less attention in contemporary medical
literature, training, and clinical practice.
(Leopold & Zoschnick, 1996).
Postpartum depression is a significant public health problem facing women,
children, and families in the United States. Although the National Center for Health
Statistics (NCHS) does not routinely collect prevalence estimates of postpartum mood
disorders in women, it is estimated that 10-15% of U.S. mothers experience an episode of
non-psychotic depression within six months of delivery (O'Hara, 1995a; O'Hara & Swain,
1996), with most episodes developing within the first 2-6 weeks postpartum (Hendrick &
Altshuler, 1999). It is also suggested that rates of postpartum depression may be grossly
underestimated due to stigma associated with mental disorders, lack of awareness among
women, and lack of screening and diagnosis by medical professionals. Further, many
women not meeting diagnostic criteria for non-psychotic depression during the
postpartum period according to the 4th edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) (American Psychiatric Association, 1994) also experience
significant morbidity associated with mild symptoms of depression.
Postpartum depression is an affective mood disorder that develops during the
postpartum period and is characterized by feelings of hopelessness, worthlessness,
inadequacy as a parent, sleep and appetite disturbances, and impaired concentration
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(Miller, 2002; Misri, 2002). Other common symptoms described by women experiencing
postpartum depression include excessive anxiety over the child’s health, uncontrollable
crying, irritability, and lack of interest in the baby, (Leopold & Zoschnick, 1996; Spinelli,
1998; Walther, 1997). The average duration of postpartum depression is three months
(Stover & Marnejon, 1995), however about one-half of women experiencing depression
during the first three months postpartum continue to be depressed at six months
postpartum (Whiffen & Gotlib, 1993), and symptoms may persist for a year or longer.
Untreated postpartum depression can have long-term adverse effects including recurrent
depression for the mother; and emotional, behavioral, cognitive, and interpersonal
problems later in life for the child (Miller, 2002).
Morbidity associated with postpartum mood disorders is often exacerbated by a
lack of consensus among medical professionals in recognizing postpartum depression as
a distinct and separate health risk to women, children, and families, as compared to nonpsychotic depression occurring at other times during a woman’s life. Rates of major and
minor depression following delivery for childbearing women do not significantly differ
from rates of major and minor depression for non-childbearing women (O'Hara, 1995b);
moreover, the clinical manifestations of postpartum depression have been found to be
similar to those for non-postpartum depressive episodes (Cooper, Campbell, Day,
Kennerley, & Bond, 1988; O'Hara, Zekoski, Philipps, & Wright, 1990). Thus, there is
disagreement about the importance of childbirth as a precipitating factor in the onset of
the depressive episode (Taylor, 1996).
Although the second edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-II) (American Psychiatric Association, 1968) included a distinct
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diagnosis for postpartum mood disorders, “294.4 – Psychosis with Childbirth”,
subsequent editions have eliminated this category under the premise that no compelling
evidence supports postpartum depression as a distinct mental condition (Stern &
Kruckman, 1983). The 4th edition of the DSM (American Psychiatric Association, 1994)
classifies women with postpartum depression as experiencing a mood disorder (either
major depression or bipolar disorder) with postpartum onset. The diagnostic
classification is identical to individuals experiencing major depression or bipolar disorder
outside of the postpartum window; however, the clarifier postpartum is used to provide
additional diagnostic information to describe the onset of occurrence within the first four
weeks postpartum. The limitation of symptom onset to the fourth postpartum week is
considered problematic to some clinicians because many consider symptom onset within
the first 12 postpartum months related to childbirth, thus cases of depression with a
postpartum onset (Misri, 2002; Seidman, 1998; Spinelli, 1998).
Further, lack of or delay in diagnosis of postpartum depression may be related to
health care providers misinterpreting reported symptoms such as sleep disturbance,
decreased energy, or appetite/weight change, all included as diagnostic criteria for major
depression according to the DSM-IV, as normal experiences of exhaustion and body
changes due to delivery and childcare (Riecher-Rossler & Hofecker, 2003). For example,
appetite and sleep disturbances, fatigue, changes in weight and anxiety over child’s health
may all be experienced as signs of postpartum depression but may also be interpreted as
normal responses to pregnancy and childrearing.
An additional obstacle facing women in the diagnosis and treatment of
postpartum depression is a delay in help seeking behavior among suffering women for a
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number of reasons. According to a survey conducted by the National Mental Health
Association on public attitudes and beliefs about clinical depression, more than one-half
of women reported denial as a barrier to treatment and 41% of women cited
embarrassment or shame as a barrier to treatment (National Mental Health Association,
1996). In a working-class Scottish sample, one study found that women often do not
realize they are suffering from depression but instead believe that they have failed as a
mother, or fear treatment would lead to stigmatization as being mentally ill or result in
being separated from their child (McIntosh, 1993).
In summary, due to varying acceptance of postpartum depression as a separate
and distinct entity from non-postpartum depression, discrepancies in diagnostic criteria
across editions of the DSM, misinterpretations of reported symptoms as normal
experiences for postpartum women, and feelings of shame, stigma, and embarrassment
experienced by women, postpartum depression often goes undiagnosed and untreated,
which contributes to substantial morbidity each year in the lives of women, children, and
families.
Despite evidence of no significant difference between rates and symptom patterns
of major and minor depression among childbearing and non-childbearing women,
research on postpartum depression as a distinct health risk is warranted for several
reasons. First, women experiencing depression during the postpartum period are at
increased risk for future depressive episodes. Studies have shown a significantly higher
percentage of postpartum depressed women experiencing a subsequent major or minor
depression during longitudinal follow up periods ranging from four and a half to five
years compared to postpartum non-depressed women (Cooper & Murray, 1995; Philipps
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& O'Hara, 1991). Given that a large proportion of depressions go undetected and
untreated (Shapiro et al., 1984), and childbearing women are often in regular contact with
health care professionals (both obstetricians/gynecologists and pediatricians), targeted
efforts to educate, screen, and refer for postpartum depression may help alleviate not only
current, but future morbidity associated with depressive symptoms.
Second, findings from one British study suggest that depressions originating in
the postpartum period take a unique course, despite the exclusion of a separate category
for childbirth-related mood disorders in the DSM-IV. Cooper and Murray (Cooper &
Murray, 1995) found that among women whose postpartum depression was their first
lifetime episode, the symptoms had a shorter duration, they were significantly less likely
to experience a subsequent non-postpartum depression, and were more likely to
experience a subsequent postpartum depression, as compared to postpartum depressed
women who had experienced previous depressions. Further, in addition to classical
symptoms of depression, intense mood swings, preoccupation with worries about the
baby’s well-being as well as the woman’s own ability as a mother, have been described in
episodes of postpartum depression (Brockington, 1996). Future research in this area will
allow clarification regarding the extent to which postpartum mood disorders represent a
significant health risk apart from depression occurring at other time periods and help
establish routine screening for depression during the perinatal period as a national
standard.
Most important and critical for the aims of this study are the serious implications
postpartum depression has on the mother’s ability to function effectively in the role as
mother and caregiver. Postpartum depression poses a serious threat to the development
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of the child during infancy and early toddlerhood. Research has increasingly shown that
the infant environment during the first years of life contributes significantly to optimal
brain development, mother-infant bonding, infant capacities to trust and relate with
others, and infant cognitive functioning including focused learning and problem-solving
skills (Karr-Morse & Wiley, 1997). Given a situation where a mother is depressed and
limited in her ability to provide for and nurture her infant, negative developmental
outcomes may emerge in the child (Jacobsen, 1999). Thus, although rates and symptom
patterns of depression may not differ among postpartum and non-postpartum women,
children’s needs for warm, sensitive and responsive caretakers warrant further research
and attention to depression occurring during the postpartum period.
Need for the Study
Although specific symptoms of depression have been described and used to
develop diagnostic criteria including depressed mood, fatigue, and feelings of
worthlessness or guilt, it is important to stress that not all women experience the same
symptoms of postpartum depression, and these symptoms may vary from mild to severe,
and vary in symptom duration. Although postpartum depression can manifest in different
ways for individual women, the experience is nonetheless distressing and has the
potential to damage the woman’s self-esteem as a parent and her ability to care for,
nurture, and bond with her infant, potentially leading to negative outcomes in the child.
This potential for negative developmental outcomes however is not equal for all
postpartum women, given the heterogeneity in women’s experiences with depression.
A tremendous limitation in the current knowledge base is the lack of
consideration of the wide variation in women’s experiences with depression and the
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implications of such variation for understanding the effects of postpartum depression on
child development. For future research endeavors including the present dissertation, it is
critical to consider the course and characteristics of the depressive episode, including
timing on initial onset, severity of symptoms, and chronicity of symptoms, when
investigating the causal associations between postpartum depression and child
development. One additional limitation of current research is the relatively little
exploration of mediating and moderating influences between the impact of postpartum
depression on child development, including social competence and display of problem
behaviors. To identify effective strategies for promoting child development in the
context of postpartum depression, it is critical to understand the individual, social and
environmental circumstances in which exposure is likely to lead to negative outcomes.
Implication for Public Health
Understanding which aspects of postpartum depression pose the greatest risk to
child social competence and display of problem behaviors is crucial at this time, not only
to advance the current knowledge in the field, but also to fully develop the prevention
implications of early detection and treatment of postpartum depression. Public and
mental health professionals need to know if all women experiencing postpartum
depression need to be targeted, or only those experiencing severe, longer duration, or
early onset episodes. It is also important to elucidate, in terms of prevention
implications, which contextual risk factors increase the likelihood of negative outcomes,
and what factors including maternal sensitivity and exposure to nonmaternal care mediate
and moderate the association, given that not all children of depressed mothers experience
adverse outcomes. For example, if maternal sensitivity is found to mediate the
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relationship between postpartum depression and child social competence and display of
problem behaviors at first grade, treatment options for women experiencing postpartum
depression may include a parenting component aimed to enhance levels of sensitivity and
responsivity, in addition to psychotherapy or pharmacology therapy.
By more fully understanding the characteristics of postpartum depression that
place children at risk for developmental deficits, as well as testing the mediating
influence of maternal sensitivity and moderating influence of nonmaternal care, the
present dissertation aims to contribute to the field of public health by: (1) advancing the
state of knowledge; and (2) informing the development of health promotion programs and
efforts to enhance child social competence and display of problem behaviors in the
context of maternal depression.
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Overview of Study Methods
This study is based upon secondary analysis of data from the National Institute of
Child Health and Human Development Study of Early Child Care (NICHD SECC). The
NICHD SECC is a multi-site, prospective, three-phase longitudinal study designed to
explore the effects of exposure to nonmaternal care during infancy, early childhood, and
middle childhood on child developmental outcomes.
Ten study sites were selected to participate in the NICHD SECC based on
competing scientific merit. A sampling frame of 8,986 women giving birth during
selected 24-hour sampling periods at participating hospitals was established. A threestage sampling plan through which a total of 1,364 families with full-term healthy
newborns were enrolled to participate in Phase I. During Phase II, 1,223 families
continued to participate in the study and were followed through first grade. Data for this
study will consist of infants and their families who participated in both Phase I and Phase
II of the NICHD SECC, and had complete contextual data available for the variables of
interest.
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Research Hypotheses
The research hypotheses for this study are as follows.
1. Maternal depression is associated with child social competence and display of
problem behaviors at first grade.
1.1.

Maternal depression, in general, during the first three years
postpartum is negatively associated with child social competence
and display of problem behaviors at first grade.

1.2.

Timing of initial onset of maternal depression, during the first
three years postpartum, is associated with child social
competence and display of problem behaviors at first grade, with
earlier onset episodes having the greatest negative impact.

1.3.

Severity of maternal depression along the trajectory of initial
onset is associated with child social competence and display of
problem behaviors at first grade, with severity of symptoms
having the greatest negative impact with earlier onset episodes.

1.4.

Chronicity of maternal depression is associated with child social
competence and display of problem behaviors at first grade, with
chronicity of symptoms having the greatest negative impact at
later time points.

2. The relationship between maternal depression and child social competence and
display of problem behaviors at first grade is mediated by maternal sensitivity.
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3. The effect of maternal depression on child social competence and display of
problem behaviors at first grade is stronger among mothers who rate low in
maternal sensitivity.
4. The effect of maternal depression on child social competence and display of
problem behaviors at first grade is weaker among children exposed to
nonmaternal care.
Delimitations
Delimitations describe the population to which study results may be
generalized (Locke, Wyric Spirduso, & Silverman, 2000). The following delimitations
are imposed on this study:
1. Results are only generalizable to the population of infants and their related
families born in participating hospitals within the ten sites during 1991, given use
of non-probabilistic methods for sample determination.
2. Results are only generalizable to infants born to mothers over the age of 18, those
fluent in English, those with no serious medical conditions requiring postpartum
intensive care, those with no disability including deafness or blindness, and those
with no reported substance abuse, due to sample exclusion criteria. Mothers were
not excluded if they had a previous history of psychiatric illness.
3. Results are only generalizable to singleton infants, those who experienced no
medical complications requiring hospitalization beyond seven days, and those
residing in neighborhoods considered safe for home visitation based on police
reports, due to sample exclusion criteria.
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4. Results are only generalizable to infants and their families who participated in
both phases of data collection and had nonmissing data for every variable
included in the study.
5. Results are only generalizable to infants of mothers who did not have elevated
depression scores at first grade.
Limitations
Limitations refer to limiting conditions or restrictive weaknesses inherent in the study
design (Locke et al., 2000). The following are limitations of this study:
1. Families that participated in both phases of data collection may be different from
families that only participated in phase one and were lost to attrition.
2. Families in the study sample, based on availability of complete contextual data
and non-presence of maternal depression at grade one, may be different from
families excluded from the study sample due to some missing data or presence of
maternal depression at first grade.
3. The study is limited to the scales, subscales, and items that were included in the
NICHD SECC.
4. Assessment of maternal depression using the Center for Epidemiologic Studies
Depression Scale (CES-D) (Radloff, 1977) is limited to measurement of
depressive symptomatology only, not clinical depression.
5. The assessment tool for maternal sensitivity was developed for the purposes of the
NICHD SECC. The procedure entails trained coders to rate videotaped play
situation between mother and child. No psychometric evidence including
interrater reliability was presented in NICHD SECC documentation.
12

6. Data collection techniques including home interviews and laboratory-based
observation may have increased social desirability and resulted in decreased
variation of some study constructs.
7. Data from Phase I began in 1991. Infants born in 2005 may be different from
infants born in 1991
Definitions
1. Antenatal Period – the period from conception until the onset of labor,
approximately 40 weeks.
2. Attachment –the deep and enduring connection or emotional bond established
between infant and caregiver during the first years of the child’s life.
3. Attachment Behavioral System – a behavioral system that mediates the display of
attachment behaviors; functions to maintain a sufficient level of proximity to the
attachment figure for protection.
4. Attrition – the loss of subjects during the course of a study that may be a threat to
the validity of study conclusions.
5. Attachment Behaviors – behaviors displayed by infants and young children
including crying, smiling, vocalizing, clinging, and following, that mediate the
formation of an attachment bond between child and caregiver.
6. Depression Chronicity – refers to the duration of depression symptomatology;
exposure can be either continuous or intermittent.
7. Depression Severity – the degree of magnitude of depression symptomatology.
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8. Depression Timing of Initial Onset – refers to the time period depression
symptoms first emerged; operationalized in this study to represent the first time
depression symptoms emerged in the postpartum period.
9. Depressive Symptomatology – symptoms of depression; may or may not be
indicative of clinical depression.
10. Display of Problem Behaviors – problematic child behaviors indicative of adverse
social development; operationalized in this study as both externalizing
(undercontrolled) and internalizing (overcontrolled) problems.
11. Externalizing Problems – undercontrolled problem behaviors that include a broad
array of aggressive behaviors, antisocial characteristics, and hyperactivity;
operationalized in this study as delinquent and aggressive behaviors;
12. Internalizing Problems – overcontrolled problem behaviors that include a broad
domain of symptoms related to depression, anxiety, social withdrawal, and
somatic complaints; operationalized in this study as withdrawn behaviors, somatic
complaints, and anxious/depressed behaviors.
13. Internal Working Model –an individual’s internalized representation of a
caretaker’s accessibility and responsiveness based on prior interactions with the
caregiver; serves as a template of interaction guiding future social relationships.
14. Intrusiveness – a dimension of maternal sensitivity that represents the degree to
which a mother imposes her agenda on her child as opposed to interacting in a
way that provides a sense of control to the child.
15. Maternal Depression – depression occurring in mothers; experience of symptoms
not limited to the postpartum period.
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16. Maternal Sensitivity –a mother who notices infant signals, interprets signals
accurately, considers the infant’s perspective, and responds to signals in a prompt
and appropriate manner; operationalized in this study to represent the following
maternal behaviors: sensitivity to nondistress, positive regard for the child, and
intrusiveness.
17. Monotropy – the concept that infants tend to have a single primary attachment
figure, usually the mother.
18. Nonmaternal Care – childcare provided by individuals other than the child’s
mother.
19. Perinatal Period – the time period surrounding childbirth.
20. Positive Regard for the Child – a dimension of maternal sensitivity that is
represented by the quality and quantity of a mother’s expressions to her child that
connote positive feelings.
21. Postnatal Period – the period from the delivery of the placenta through the first six
weeks after delivery; also known as the postpartum period.
22. Postpartum Blues –a mild adjustment disorder experienced during the postpartum
period resulting from feelings of letdown after the emotionally charged
experience of birth where the mother may feel “down,” cry for no apparent
reason, experience instability of mood, sadness, irritability, subjective confusion,
insomnia, and anxiety.
23. Postpartum Period – the period from the delivery of the placenta through the first
six weeks after delivery; also known as the postnatal period.
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24. Postpartum Depression – an affective mood disorder that develops during the
postpartum period and is characterized by feelings of hopelessness, worthlessness,
inadequacy as a parent, sleep and appetite disturbances, and impaired
concentration.
25. Postpartum Mood Disorders – emotional difficulties experienced by postpartum
mothers associated with pregnancy; includes postpartum blues, postpartum
psychosis, and postpartum depression.
26. Postpartum Psychosis – the most severe type of postpartum mood disorder that is
characterized by unstable mood, disorganized behavior with confusion, sleep
disturbances, delusions, and auditory hallucinations.
27. Sensitivity to Nondistress – a dimension of maternal sensitivity; extent to which
mother-child interaction is characterized by prompt and appropriate maternal
responses to the child’s social gestures, expressions, and signals.
28. Singleton Infant – an infant born not as part of a multiple birth.
29. Social Competence – a complex construct representing five dimensions including
peer relationships, self-management, academic skills, compliance, and assertion;
operationalized in this study as cooperation, assertion, responsibility, self-control,
and peer competence.
30. Social Development – the way in which individuals’ interactions with others and
their social relationships grow, change, and remain stable over the course of life.
31. Sociodemographic Variables – control variables including child sex, child birth
order, maternal age, maternal race, maternal ethnicity, maternal education,
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maternal marital status, presence of husband or partner in the home, and whether
or not the family is on public assistance.
32. Syndrome Scales – broad dimensions of problem behaviors including withdrawn,
somatic complaints, anxious/depressed, social problems, thought problems,
attention problems, delinquent behavior, and aggressive behavior;
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Chapter Two: Literature Review
The purpose of this literature review is to introduce the reader to postpartum
depression and attachment theory, and to examine the literature exploring the relationship
between postpartum depression and child social competence and display of problem
behaviors. Specific emphasis in this latter section will emphasize the need for further
research to more fully consider the wide variation in women’s experiences with
postpartum depression, as related to child social competence and display of problem
behaviors. In addition, this literature review will present empirical evidence supporting
the conceptual framework guiding this study. In particular, research on the effects of
postpartum depression on maternal sensitivity and the effects of maternal sensitivity on
child development will be reviewed. Lastly, literature on the effects of nonmaternal care
will be examined.
Postpartum Depression
Range of Postpartum Mood Disorders
There are three types of psychiatric mood disorders experienced by women during
the postnatal period including postpartum blues, postpartum depression and postpartum
psychosis. These types of mood disorders vary in terms of symptoms, severity and
duration of illness, as well as treatment and prevention strategies. All three types of
mood disorders will be described below, with differences between the types highlighted.
The proposed study will focus on postpartum depression because of its significant
prevalence and risk to child development.
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Postpartum Blues.
The least severe and most transient perinatal mood disorder is postpartum blues.
It is estimated that between 39-85% of all new mothers experience postpartum blues
(Chokka, 2002; Kennerly & Gath, 1989; O'Hara, Schlechte, & Lewis, 1991) with rapid
onset that usually begins on the first postpartum day and peaks between the third and
seventh postpartum day (Ugarriza & Robinson, 1997). Postpartum blues is a mild
adjustment disorder resulting from feelings of letdown after the emotionally charged
experience of birth where the mother may feel “down,” cry for no apparent reason,
experience instability of mood, sadness, irritability, subjective confusion, insomnia, and
anxiety (Beck, 1992; Miller, 2002). The onset of postpartum blues often coincides with
the beginning of lactation (Miller, 2002), and is thus believed to be associated with abrupt
hormonal changes. Symptoms of postpartum blues usually subside without medical
treatment within two weeks; however, health professionals should monitor women
experiencing postpartum blues because they often preclude postpartum depression, a
more severe psychiatric disorder. One in five women with postpartum blues are likely to
develop major depression (Chokka, 2002).
Postpartum Psychosis.
Postpartum psychosis is the most severe type of psychiatric mood disorder
experienced by women during the perinatal period. It is much less common than
postpartum blues occurring in only 0.1-0.2% of all deliveries (Chokka, 2002; Gitlin &
Pasnau, 1989). Although rare in comparison to other mood disorders, postpartum
psychosis is noteworthy because incidence rates of psychosis in the postpartum period are
12-14.5 times higher than incidence rates of psychosis occurring outside the postpartum
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period (Nott, 1982), suggesting that the experiences of pregnancy, childbirth, and
motherhood compound risk for this psychiatric disorder.
Postpartum psychosis is characterized by unstable mood, disorganized
behavior with confusion, sleep disturbances, delusions, and auditory hallucinations
(Beck, 1992; Holden, 1991; Ugarriza, 1995). Women that experience delusions or
hallucinations frequently focus on suicide, harming the infant, or the infant being
demonic (Leopold & Zoschnick, 1996). Children of mothers experiencing postpartum
psychosis are at risk of severe child abuse and death. As compared with women
experiencing non-psychotic postpartum depression, those experiencing postpartum
psychosis that harbor thoughts of harming their infants are more likely to act on these
thoughts (Attia, Downey, & Oberman, 1997). Onset of symptoms usually occurs within
the first postpartum month (Attia et al., 1997; Chokka, 2002; Gitlin & Pasnau, 1989), and
aggressive treatment is required including psychiatric hospitalization and medication
therapy.
Postpartum Depression.
More severe than postpartum blues but less severe than postpartum psychosis,
postpartum depression is the focus of this dissertation. As mentioned previously, 10-15%
of all mothers experience symptoms of postpartum depression (O'Hara, 1995b; O'Hara &
Swain, 1996), with a recurrence rate of 20-30% with subsequent pregnancies (Walther,
1997). Unlike postpartum blues, postpartum depression does not generally subside
without medical treatment within two weeks. Symptoms can persist up to six weeks or
longer with an average duration of three months (Gitlin & Pasnau, 1989; Stover &
Marnejon, 1995). A study on severe postpartum depression revealed that if symptoms go
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untreated, 25% of women remained depressed one year later (Gregoire, Kumar, &
Everitt, 1996). Another study found that about half of women experiencing depression
during the first three months postpartum continued to be depressed at six months
postpartum (Whiffen & Gotlib, 1993).
Onset of postpartum depressive symptoms can occur within days of delivery or
within the first postpartum year, with most episodes beginning between the 6th and 12th
postpartum week (Chokka, 2002). The DSM-IV requires symptom onset within the first
postpartum month and symptom duration of at least two weeks for a clinical diagnosis of
postpartum depression (American Psychiatric Association, 1994). Many clinicians argue
that this window of time for symptom onset is too narrow. Table 1 outlines the DSM-IV
criteria for a major depressive episode as adapted from Misri and Kostaras (Misri, 2002).
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Table 1
DSM-IV Criteria for a Major Depressive Episode
A. Five or more of the following symptoms must be present daily or almost daily for
at least 2 consecutive weeks:
1. Depressed mood*
2. Loss of interest or pleasure*
3. Significant increase or decrease in appetite
4. Insomnia or hypersomnia
5. Psychomotor agitation or retardation
6. Fatigue or loss of energy
7. Feelings of worthlessness or guilt
8. Diminished concentration
9. Recurrent thoughts of suicide or death
B. The symptoms do not meet the criteria for other psychiatric conditions.
C. The symptoms cause significant impairment in functioning at work, school, and
social activities.
D. The symptoms are not caused directly by a substance or general medical
condition.
E. The symptoms are not caused by bereavement after the loss of a loved one.
*At least one of the five symptoms must be #1 or #2.

As summarized in the above table, symptoms of postpartum depression may
include depressed mood, loss of interest in usually pleasurable activities, difficulty
concentrating or making decisions, psychomotor agitation or retardation, fatigue, changes
in appetite or sleep, feelings of worthlessness or guilt, and thoughts of suicide or death.
Others common symptoms described by women experiencing postpartum depression
include excessive anxiety over the child’s health, uncontrollable crying, irritability, lack
of interest in the baby, exaggerated highs and lows, and lack of interest in sex (Leopold &
Zoschnick, 1996; Spinelli, 1998; Walther, 1997).
As previously discussed, although specific symptoms of postpartum depression
have been described and used to develop diagnostic criteria, it is important to stress that
not all women experience the same symptoms, nor do symptoms present and persist with
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uniform intensity. Given the heterogeneity in women’s experiences with depression,
research exploring the effects of postpartum depression on child development needs to
consider the course and characteristics of the depressive episode.
Predisposing Risk Factors
The results of research on the etiology of and risk factors for postpartum
depression have been inconsistent and contradictory. Responsible for much of the
variation in findings is lack of consistent operational definitions for postpartum
depression. The distinction between postpartum mood disorders including postpartum
blues and postpartum depression is often not made. Some studies use self-report
screening measures as estimates of postpartum depression, whereas others use more
stringent diagnostic criteria. The following is a summary of the various influencing
factors explored to describe and explain the onset of postpartum depression found in the
literature.
Biological Factors.
Available evidence supports a biological etiology of postpartum depression as a
result of the dramatic hormonal changes that occur in a woman’s body following
childbirth. Research has shown that following childbirth, blood plasma levels of
progesterone and estrogen sharply drop to pre-pregnancy levels due to the removal of the
placenta following delivery. The mechanisms of influence are thought to operate much
like mood disturbances occurring during the premenstrual cycle and menopause -- time
periods during which hormonal fluctuations are high and unpredictable. Supporting a
hormonally driven hypothesis of postpartum depression etiology, Nott et al (Nott,
Franklin, Armitage, & Gelder, 1976) found that women who experienced the greatest
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drop in progesterone levels after delivery were more likely to self-report depressive
symptomatology within 10 days of delivery, however the association was weak.
Subsequent studies failed to find a statistically significant relationship between blood
plasma progesterone levels and postpartum depression (Heidrich et al., 1994; O'Hara,
Schlechte, Lewis, & Varner, 1991); however, one study did find a slight association
between the degree to which salivary progesterone levels dropped from the antenatal to
postnatal period and postpartum blues (Harris et al., 1994).
Research investigating the influence of rapid drops in estrogen following
childbirth has also yielded inconsistent findings. Several studies reported no difference
in total estradiol levels or changes in estradiol levels between women with and without
postpartum depression (Gard, Handley, Parsons, & Waldron, 1986; Harris et al., 1989;
Nott et al., 1976). However, another study did find significantly lower levels of estradiol
in postpartum depressed women compared to non-depressed women at 36 weeks
gestation and two days postpartum (O'Hara, Schlechte, Lewis et al., 1991). Another
study that was double-blinded and placebo-controlled found that estradiol patches
significantly reduced postpartum depressive symptoms (Henderson, Gregoire, Kumar, &
Studd, 1991), thus meriting the potential association between estrogen levels and
postpartum depression. Other biological variables investigated as causative factors of
postpartum depression have included levels of cortisol, prolactin, thyroid hormones, and
beta endorphins, all of which have yielded mixed results (Hendrick & Altshuler, 1999;
O'Hara, 1997). In summary, there is little consensus as to the associations between
biological factors and postpartum depression.
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Obstetric Factors.
Obstetric stressors or complications such as cesarean section and delivery by
forceps have been linked to postpartum mood disturbances. However, results are
contradictory and conclusions regarding the association between obstetric complications
and postpartum depression cannot be drawn. Murray and Cartwright (Murray &
Cartwright, 1993) found that delivery by cesarean section or forceps was positively
associated with postpartum depression among women with a previous history of
depression. However, other studies found a decreased prevalence of postpartum
depression among mothers who experienced obstetrical complications (Paykel, Emms,
Fletcher, & Rassaby, 1980; Pitt, 1968). This may be due to the fact that greater social
support and aid was offered to women undergoing traumatic birth experiences. Still other
studies found no association between obstetric factors and postpartum depression
(O'Hara, Neunaber, & Zekoski, 1984; Whiffen, 1988).
Cognitive or Intrapersonal Factors.
Cognitive explanations for postpartum depression focus on personality
characteristics and psychological vulnerabilities of the mother as related to the onset of
postpartum depression. Role conflict and feelings of maternal inadequacy are frequent
complaints among women experiencing postpartum depression. Motherhood is a
significant transition in one’s life and cognitive explanations for postpartum depression
highlight ambivalence toward the maternal role, particularly among women who were
employed outside of the home before pregnancy and are not returning to work. The
change in role is not sufficient in providing the mother with the feelings of self-worth and
status that she received from her outside employment. This role conflict is thought to be
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associated with postpartum depression (Hock & De Meis, 1990). An additional study on
the qualitative experiences of women with postpartum depression revealed several areas
of role conflict, each focusing on the woman’s desire to be the “perfect mother.” One
resounding theme from narratives was the conflict with balancing breastfeeding with
employment outside the home (Mauthner, 1999).
In addition, the experience of childbirth is thought to reawaken unresolved issues
related to the mother’s relationship with her own mother. The transition into motherhood
exacerbates preexisting conflicts she experienced as a child related to unmet dependency
needs and may cause the woman to internalize negative expectations for herself as a
mother (Scott, 1992). Such feelings may lead to performance anxiety and increased
feelings of failure and despondency. Evidence supporting the “ghosts from the nursery”
hypothesis has shown that prevalence rates of postpartum depression are higher among
women who report poor relationships with their own mothers and negative early parentchild relationships as compared to mothers who report healthy relationships and positive
early parent-child relationships (Birtchnell, 1988, 1993; Kumar & Robson, 1984).
Furthermore, incongruence between fantasized images of motherhood and the
experience of motherhood as a reality has been hypothesized as a predictive factor for
postpartum depression (Beck, 2002; Scott, 1992). In the U.S. population, pregnancy and
childbirth are culturally constructed as positive and joyful experiences. In addition,
women are expected to have “maternal instincts” and be fulfilled and innately
knowledgeable in the role of mother. Given a situation where there is great disconnect
between one’s expectations of motherhood and reality, vulnerability to postpartum
depression is believed to be increased. Berggren-Clive (Berggren-Clive, 1988) suggests
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that the “myths” of motherhood created by our society set expectations that are
impossible for mothers to attain, placing them at risk for mental health disturbances. The
women interviewed in one study described the incongruity between their expectations of
motherhood and the reality related to labor and delivery, life with their infants,
themselves as a mother, their relationships with their partners, support from family and
friends, life events, and physical changes (Berggren-Clive, 1988). Another study of
women’s lived experiences with postpartum depression identified internal conflicts
revolving around women’s expectations that they could cope with their new infants
although the reality was that they needed help; and their expectations that motherhood
would be happy and joyful when in fact they were experiencing depression and
unhappiness (Mauthner, 1999).
Interpersonal Factors.
Interpersonal factors such as marital problems, family interaction, companionship,
and social support have also been implicated as causative factors in the development of
depression in postpartum women. The quality and stability of the relationship between
the mother and her spouse has been shown to be a significant predictor of postpartum
depression (Gotlib, Whiffen, Wallace, & Mount, 1991; Kumar & Robson, 1984; Whiffen,
1988). Others, however, have found marital discord to be associated with postpartum
depression only in the presence of other stressful life events (Paykel et al., 1980). The
results of research investigating the relationship between spousal problems and
postpartum depression consistently support the notion that the relationship prior to
pregnancy is as crucial to the mother’s mental health as the relationship following
pregnancy. The proposed association between marital discord and postpartum depression
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is thought to be related to the availability of social support and aid with childcare duties.
In addition, mothers who are depressed may be less likely to engage in reciprocally
supportive relationships or even recognize positive reinforcement from a spouse’s
supportive behavior (Scott, 1992).
Mothers’ relationships with family members including the infant have also been
suggested as important factors in postpartum depression with evidence supporting infant
temperament as a contributing factor in the onset of depressive symptoms in the
postpartum period (Cutrona & Troutman, 1987; Thomas, Chess, & Korn, 1982; Whiffen
& Johnson, 1998). Mismatch between parenting style and infant temperament may lead
to increased frustration in the parental role and result in feelings of failure. Incessant
crying and disturbed sleeping patterns of the infant may weaken a mother’s resistance to
postpartum depression particularly when she is sleep-deprived herself. There is support
that the stress created by a temperamentally difficult infant predicts subsequent
depression in the postnatal period even after initial levels of depression are controlled
(Terry, Mayocchi, & Hynes, 1996). Cutrona and Troutman (Cutrona & Troutman, 1987)
also found evidence between an infant’s fussiness, crying, and other difficult behaviors
and levels of postpartum depression both directly and through the mother’s perceived
self-efficacy as a parent.
Social support has been identified as an important factor influencing health and
wellness, in particular decreasing levels of postpartum depression (Mueller, 1980).
Social support may be conceptualized as help with household chores, help with childcare
duties or simply listening to the mother and her experiences. Unlike research
investigating the influence of other correlates of postpartum depression such as biological
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and obstetric factors, findings from research linking social support and postpartum
depression are rather consistent. Several studies have found an association between lack
of perceived social support during pregnancy and postpartum depression (Colllins,
Dunkel-Schetter, Lobel, & Scrimshaw, 1993; Cutrona, 1984; Cutrona & Troutman, 1987;
Terry et al., 1996); with the support provided by the baby’s father particularly important
(Colllins et al., 1993).
An additional line of evidence strongly linking social support and postpartum
depression is the reported low rates of postpartum depression found in non-Western
countries where levels of social support are much higher (Mauthner, 1995; Wile &
Arechiga, 1999). In fact, many scholars believe postpartum depression to be a cultural
artifact of Western nations. In a wide range of cultures including China, the Philippines,
Kenya, Nigeria, Mexico, Guatemala and Jamaica, the amount of emotional and practical
support extended to pregnant women and young mothers is much greater than that
received in the United States. The support is provided throughout pregnancy and the
postnatal period, and in some cultures even throughout the child’s life. Female friends
and relatives including the woman’s mother and her mother-in-law provide the emotional
and physical support. In the United States, not only are values such as privacy and
independence highly valued contributing to lower levels of social support received during
the perinatal period, but also extended families are often geographically unavailable to
mothers.
One study investigating cultural variations in prevalence of postpartum depression
related to social support between the U.S. and Japan found that mothers who were
depressed received less support from their families during pregnancy and were more
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likely to be responsible for housekeeping and household management tasks compared to
non-depressed mothers (Murata, Nodaoka, Morioka, Oiji, & Saito, 1998). The tradition
in Japan is for women to live in the home of her husband’s family after delivery where
she receives help caring for the new infant, and is not expected to assist with household
chores such as cooking and cleaning. Despite the trend of traditional Japanese living
arrangements falling out of favor, 51% of the study sample lived in households composed
of three generations. Although the results of the study indicated a lower rate of
postpartum depression in Japan than in the United States (consistent with the cultural
variation trend), the researchers found a higher rate (7.2%) than what had been previously
published (3.1%) in Japan. Although the difference may simply result from the use of
variable methodologies and assessment tools, the difference may also highlight a shift
away from the more traditional three-generation living arrangements to more Western
living arrangements characterized by isolation from extended family and lower levels of
familial support.
Structural Factors.
Macro-level or structural factors such as financial stress, housing, availability of
food and shelter, access to health care, and community violence have been identified as
important factors related to poor mental health in general, and in relationship to
depression during the postpartum period. Negative life events and chronic stressors such
as unemployment and housing difficulties have been found to increase the likelihood of
postpartum depression (Brown & Harris, 1978). Structural factors are particularly
influential if they interfere with the mother’s ability to care and provide for her infant, as
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is the case with severe financial difficulty, lack of food and shelter, or abandonment by
the baby’s father (O'Hara, 1997).
One study investigating the relationship between chronic life stressors and
postnatal depression among low-income women from Montreal found that maternal
health problems, housing difficulties, lack of money for basic needs, and frequent
conflicts with network members were associated with postpartum depression at six
months (Seguin, Potvin, St-Denis, & Loiselle, 1999b). Measures of chronic stress were
also assessed at 30 weeks gestation, three weeks postpartum and nine weeks postpartum
to allow the researchers to investigate changes in exposure to stressors over time.
Longitudinal analysis revealed that more women expressed stress related to lack of
money for basic needs at six months than previous data collection points. Further, of the
38.2% of women identified as experiencing postpartum depression at six months, more
than half of the depressed women were new cases. The finding that nearly half of
depressed cases at six months postpartum were new cases, and a higher percentage of
women reported stress related to financial strain at this time point suggest that structural
factors including lack of money may impact later onset depression.
A simultaneous study by the same researchers compared low socioeconomic
status women with a group of higher socioeconomic status women (Seguin, Potvin, StDenis, & Loiselle, 1999a). Findings revealed differential duration and severity of
depressive symptoms. Whereas prevalence of depression for high socioeconomic status
women decreased from three weeks postpartum to nine weeks postpartum (22.2% 8.3%), rates for low socioeconomic status women decreased only slightly between the
third and sixth week postpartum (23.7% - 21.3%). Furthermore, among high
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socioeconomic status women, no women were classified as being severely depressed at
nine weeks postpartum, whereas 1.3% of low socioeconomic status women were
classified as severely depressed. Lastly, only one new case (2.8%) of depression was
detected at nine weeks postpartum for women of higher socioeconomic status as
compared to ten (12.5%) new cases among women of lower socioeconomic status. Thus
it appears that the experiences of postpartum depression, particularly duration of
symptomatology, differ for women of high and low socioeconomic status.
Personal Psychopathology.
The most well accepted correlate of postpartum depression is personal
psychopathology or depression prior to pregnancy and/or during pregnancy. Research
findings have consistently found that women who have experienced prior psychiatric
mood disturbances are at increased risk for postpartum depression (Campbell, Cohn,
Flanagan, Popper, & Meyers, 1992; Watson, Elliott, Rugg, & Brough, 1984). It is
estimated that 60% of the women who develop postpartum depression have a positive
psychiatric history (Paykel et al., 1980; Watson et al., 1984; Whiffen & Gotlib, 1993).
Summary.
In summary, a host of factors have been implicated in research studies as
predisposing risk factors for the onset of postpartum depression, with varying levels of
empirical support. Despite contradictory evidence, it is largely accepted by researchers in
the field that biological and obstetric factors contribute little understanding to the onset of
depression during the postnatal period. There appears to be moderate evidence for an
association between intrapersonal factors including role conflict with the woman’s new
role as mother, unresolved issues with her own mother when she was a child, and
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incongruent expectations of motherhood with the reality of caring for a new child, and
postpartum depression.
Interpersonal factors have also been suggested as predisposing risk factors, with
marital discord having a particularly strong impact. Available social support to women is
another well-accepted determinant of the onset of postpartum depression, with
instrumental support being more important than emotional or information support.
Cultural variations in the prevalence of postpartum depression also maintain the
importance of social support in the development of postpartum depression, where nonWestern cultures that provide extensive support to the new mother have relatively low
levels of reported depression during the postpartum period as compared to the U.S.
Other factors that have moderate evidence for an association with the
development of postpartum depression are macro-level factors including unemployment,
financial strain, and housing difficulties. These factors appear to be most related to
depressive episodes that begin later in the postpartum period, and have longer durations.
Lastly, the most well accepted predictor of postpartum depression is a previous history of
psychiatric illness including previous episodes of postpartum depression with prior
pregnancies.
In investigating the impact of postpartum depression on child developmental
outcomes, it is crucial to include as many of the identified correlates of postpartum
depression found in the literature as possible, to control for their potential impact on child
development. For example, many of predisposing risk factors for postpartum depression
including marital discord, low levels of perceived social support, and financial strain,
may also have a direct effect on child development.
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Attachment Theory
Introduction
Attachment is described as the deep and enduring connection or emotional bond
established between infant and caregiver during the first years of the child’s life (Klaus,
Kennell, & Klaus, 1995; Levy & Orlans, 1998). The mother is most often the first
attachment figure with whom an emotional bond develops, however, infants and young
children can establish attachment relationships with alternative caregivers who have a
regular presence in the child’s life. According to attachment theory, infants are social
from birth and pre-adapted to interact with and respond to a primary caregiver (Bowlby,
1969). Infants display attachment behaviors such as crying or clinging to seek proximity
to the mother, which from an evolutionary standpoint promotes species survival.
Attachment theory also purports that adult caregivers are equipped with a repertoire of
care taking behaviors to complement infant attachment behaviors (Bowlby, 1969). The
mutual responsiveness and interaction between child and caregiver is believed to be
critical for the formation of healthy attachment relationships. A mother that responds in a
consistent, appropriate, and prompt manner to her infant’s cues and behaviors will foster
the development of a positive emotional bond between herself and the child.
Historical Context
John Bowlby, a child psychiatrist and founder of attachment theory, is considered
one of the most important psychiatrists of the twentieth century (Storr, 1992). Although
trained in psychodynamic theory, a perspective that believes behavior is motivated by
inner forces, memories, and conflicts of which a person has little awareness or control
(Feldman, 1999), Bowlby was dissatisfied with many aspects of the psychoanalytic
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community particularly the neglect of the role of real environmental trauma in the genesis
of normal development (Holmes, 1995). Through his work and research experiences,
Bowlby was certain that environmental events such as real trauma and loss played a
critical role in personality development. Bowlby concluded that significant early
deprivation resulted in a variety of severe developmental problems including lack of
empathy, display of conduct disorders, inability to give and receive affection, and
attention deficits (Bowlby, 1951). He began to formulate his own ideas converging
several disciplines within the biological and social sciences including psychoanalysis,
ethology, and control systems theory to develop a new paradigm for developmental
psychology (Ainsworth, Blehar, Waters, & Wall, 1978c).
During his exploration of alternative models of human behavior, Bowlby was
influenced by ethology, the zoological study of animal behavior concerned with the
adaptive or survival value of behaviors within an evolutionary history (Hinde, 1989).
Ethology focuses on genetically programmed behaviors known as instincts, which are
inherited by animals through their parents and open to natural selection and modification.
According to ethology, animal infants are biologically prepared to actively contribute to
the establishment of a bond with their caregiver in order to promote the chance for
individual genes to survive (Hinde, 1989). After reading research on imprinting
behaviors of ducklings and goslings that noted the early following behaviors of ducklings
and baby geese to promote survival given that the behavior ensured close proximity,
Bowlby supported the notion that human infants were like animal infants, equipped with
a set of innate behaviors to promote proximity to the caregiver in order to increase
chances of survival.
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Theoretical Formulations
Attachment theory was introduced to the psychoanalytic community through a
series of papers presented to the British Psychoanalytic Society and later published
entitled “The Nature of the Child’s Tie to His Mother” (Bowlby, 1958), “Separation
Anxiety” (Bowlby, 1959), and “Grief and Mourning in Infancy and Early Childhood”
(Bowlby, 1960). These papers were the first formulations of the major tenets of
attachment theory and were later expanded into entire volumes “Attachment” (Bowlby,
1969), “Separation” (Bowlby, 1973), and “Loss” (Bowlby, 1980), the three volumes
collectively known as “The Trilogy.”
In the first paper presented in 1957, “The Nature of the Child’s Tie to His
Mother,” Bowlby rejected the well-accepted psychoanalytic notion that the mother-infant
relationship was rooted in the infant’s need for and the mother’s provision of food
(Lamb, Thompson, Gardner, & Charnov, 1985a). Drawing from Lorenz’s research that
noted instinctual bonding without feeding among newly hatched goslings (Lorenz, 1952),
Bowlby supported the notion of an innate propensity for contact with the mother
independent of the infant’s need for food (Holmes, 1993; Meins, 1997). Bowlby
suggested that infants display instinctual responses such as sucking, clinging, following,
gazing, smiling and crying, to maintain close contact with the mother.
The second paper “Separation Anxiety” presented in 1959 highlighted the
failure of traditional psychological theories including psychoanalysis to explain the
dramatic responses of infants and young children when separated from the mother figure
(Bowlby, 1988). Contemporary theories proposed that fear was aroused in individuals
only in situations perceived as painful or dangerous. Given separation from the mother
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figure was not considered to be a painful or dangerous situation, theorists posited that
some other situation was really the cause of the fear response. Bowlby however, taking
an ethological approach, proposed that man like other animals responds with fear to
certain situations not because they carry a high risk of pain or danger, but because they
signal an increase in risk (Bowlby, 1988). Bowlby explains that infants and young
children respond to separation from a caregiver much in the same way as man responds
to sudden movement or a marked change in level of sound or light (Bowlby, 1988).
From an ethological viewpoint, display of such behaviors has survival value.
Working with Robertson (Robertson & Bowlby, 1952), the two researchers
generalized the sequence of responses seen in young children during a temporary
separation from the mother figure. The sequence included protest (related to separation
anxiety), despair (related to grief and mourning), and denial or detachment (related to
defense mechanisms). Bowlby maintained that infants and children experience
separation anxiety when the instinct to be near the mother is activated, but the attachment
figure is not available. Bowlby asserted that excessive separation anxiety was due to
adverse family experiences such as repeated threats of abandonment or rejection by the
parents. He also noted that separation anxiety could be low or absent altogether if the
child has achieved a level of maturity or pseudoindependence as a defense mechanism to
repeated separations (Bretherton, 1995).
The third and most controversial paper “Grief and Mourning in Infancy and
Early Childhood” was presented to the Psychoanalytic Society in 1959 and published in
1960. In this paper, Bowlby suggested that separated and bereaved infants and small
children experience grief and mourning no less intensely than healthy adults. He asserted
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that grief and mourning develop when the instinct desiring proximity to the mother is
activated but unable to be terminated given the unavailability of the mother. It is
proximity to the mother, not food that drives the behavioral pattern.
Modern Attachment Theory
Attachment, Attachment Behavior, and the Attachment Behavioral System.
To understand attachment theory, it is first critical to distinguish between the
interrelated concepts of attachment, attachment behavior, and the attachment behavioral
system. Attachment is the psychodynamic component of attachment theory and
represents the deep and enduring connection or emotional bond established between
infant and caregiver during the first years of the child’s life (Levy & Orlans, 1998).
Attachment refers to the state and quality of the bond between mother and child that is
formed over time through infant display of and mother response to attachment behaviors.
Bowlby believed that a specific unbroken bond to a particular person was essential for
nonpathological psychological and social development (Bowlby, 1969; Levy & Orlans,
1998).
Attachment behaviors are the behavioral patterns displayed by infants and young
children that mediate the formation of an attachment bond between child and caregiver.
Examples of attachment behaviors include crying, smiling, vocalizing, clinging, and
following. Probably the most fundamental aspect of attachment theory is its focus on the
biological basis of infant attachment behaviors to achieve close proximity to the mother
(Cassidy, 1999). From an evolutionary standpoint, Bowlby asserted that genetic selection
favors innate infant attachment behaviors because they increase the likelihood of close
mother-infant proximity, which in turn provides protection from danger and thus
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promotes survival. Because the functional efficacy of infant attachment behaviors
depends on the promptness and appropriateness of the caregiver’s response, mutual
responsiveness and interaction become critical in the formation of the attachment
relationship between mother and child (Lamb et al., 1985a).
Just as attachment behaviors mediate the formation of the attachment relationship
between mother and child, Bowlby argued that attachment behaviors are mediated by a
behavioral system (Bowlby, 1969). An ethological concept describing species-specific
behaviors that lead to predictable outcomes or “set-goals” (Cassidy, 1999), behavioral
systems serve a particular biological function to promote survival. For example, the
attachment behavioral system functions to maintain a sufficient level of proximity to the
attachment figure for protection. To explain the dynamics operating within the
behavioral system, Bowlby drew upon control systems theory to assert that the system
operates much like a thermostat continually evaluating both exogenous and endogenous
factors to maintain its “set goal” (Ainsworth, 1964b; Lamb et al., 1985a; Marrone,
1998a). For example, Bowlby suggested that the degree of proximity sought by an infant
during activation of the attachment behavioral system would depend upon internal
conditions such as infant illness, fatigue, and hunger, as well as external environmental
conditions such as novelty of physical surrounding, presence of threatening stimuli, and
absence of mother figure. When the set-goal is set widely due to a level of comfort, a
child may venture a substantial distance before the set-goal is exceeded and the
attachment behavior activated. The child’s mother may need to only smile or nod in
reassurance to terminate the child’s attachment behavioral system. Similarly, when the
attachment behavioral system is activated to a high degree of intensity, the set-goal may
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be close bodily contact and the attachment behavior will not cease until this set-goal has
been achieved (Ainsworth et al., 1978c).
In summary, the attachment behavioral system dictates the display of infant
attachment behaviors, which in turn mediate the development of an affectional bond
between mother and child. Although an abstract psychodynamic construct, the
attachment relationship has been described as having three key features including: (1)
infant proximity seeking to a preferred figure; (2) the secure base effect or using the
caregiver as a springboard for curiosity and exploration; and (3) separation protest
(Weiss, 1982).
Development of Attachment.
Bowlby outlined four phases in which the attachment relationship between child
and primary caregiver develops over time; however, he was careful to note that there are
no sharp boundaries between phases given individual heterogeneity (Bowlby, 1969). The
first phase “Orientation and Signals without Discrimination of Figure” (from birth to four
to six weeks) (Lamb et al., 1985a) is characterized by infants emitting attachment
behaviors such as tracking movement with eyes, grasping, reaching, smiling, or babbling
with other persons present in the environment without the ability to discriminate one
individual from another. The infant appears content as long as someone satisfies his or
her needs and responds to his or her signals. This phase is also known as the “Initial Preattachment Phase” (Ainsworth et al., 1978c).
As infant visual and auditory senses mature, the infant begins to show a clear
preference for a small number of familiar individuals including parents and regular
caretakers, particularly the mother. This phase, “Orientation and Signals Directed
40

Towards One or More Discriminated Figures” (to about six or eight months of age), is
typified by infants who soothe more quickly and respond more positively with some
adults compared to others (Lamb et al., 1985a). Infants are also able to discriminate
between one familiar attachment figure and another exhibiting different proximitypromoting behaviors (Ainsworth et al., 1978c). Characteristic of this phase are infants
who listen for and respond differently to their mothers’ voices and cry differently when
their mothers depart, as compared to other individuals. In a study of infant-mother
interaction among dyads from Uganda, Africa, Ainsworth observed that Ganda infants,
when held by someone else, kept orienting themselves toward their mothers (Ainsworth,
1964a). Bowlby asserted that although infants will continue to accept the attention and
nurturance from less preferred individuals or even strangers, these children clearly prefer
interaction with a small number of persons in particular the mother figure. This phase is
also referred to as the “Phase of Attachment-in-the-Making” (Ainsworth et al., 1978c).
The third phase “Maintenance of Proximity to a Discriminated Figure by Means
of Locomotion as Well as Signals” (six months to three years) is represented by increased
infant discrimination for interaction with a preferred caregiver, as well as display of an
extended repertoire of responses to include following a departing mother, greeting her
upon return, and using the mother as a base from which to explore (Bowlby, 1969).
Bowlby declares that the friendly and undiscriminating acceptance of attention from nonpreferred individuals present in phase two no longer exists as infants become wary of
strangers and treat them with increased caution.
According to Bowlby, it is not until phase three that true emotional attachment
between infant and caregiver emerges given it marks the onset of the infant’s behavior
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becoming organized on a goal-corrected basis (Bowlby, 1969). The display of specific
attachment behaviors is no longer critical, but instead it is the set-goal and the child’s
plan for achieving it that becomes significant. Bowlby highlights that in measuring the
affectional bond between mother and child, it is the characteristic way in which a child
learns to organize his or her behavior in reference to an attachment figure that is of
importance, not the intensity or frequency of display of attachment behaviors (Ainsworth
et al., 1978c; Bowlby, 1969).
Phase three also marks the beginning of infant protest when infants are separated
from their attachment figures (Bowlby, 1973). Separation protest is the child’s attempt to
summon the absent attachment figure back to reestablish close proximity. It requires
infant comprehension that the attachment figure continues to exist when not visible,
audible, or palpable (Lamb et al., 1985a), a cognitive capacity known as object
permanence. Separation protest is the conceptual basis of Mary Ainsworth’s empirical
method of assessing attachment bonds between mother and child known as the Strange
Situation. Phase three of attachment development coincides with child locomotion
marking the beginning of a more active and independent role of the infant within the
attachment behavioral system. Through locomotion, the child can now seek to maintain
proximity to the caregiver independent of the attachment figure’s responsiveness to his or
her behavioral cues (Holmes, 1993). Phase three is also known as the “Phase of Clearcut Attachment” (Ainsworth et al., 1978c).
The last phase of attachment development “Formation of a Goal-Corrected
Partnership” occurs sometime during the third or fourth year of the child’s life when the
child’s egocentricity decreases and his or her ability to infer the feelings, motives and
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plans influencing the behavior of others increases. At this time, children acquire the
capacity to recognize that others, including their attachment figures, have desires and
needs of their own which are to be considered during patterns of interaction (Marvin,
1977). As a child’s cognition develops and becomes more sophisticated through
maturity, the child begins to understand the mother’s set-goals and her plans for
achieving them and alters his or her behavior accordingly. The child-mother relationship
develops into a partnership.
Maternal Sensitivity and Internal Working Models.
Infant development of an attachment relationship to a primary caretaker is a
normative developmental process. Almost all infants develop an affectional bond with a
primary caretaker, even in families where abuse or neglect is present, and attempt to use
that caretaker as a source of comfort and reassurance when faced with challenges or
threats from the environment (Bowlby, 1956; Bretherton, 1993; Weinfield, Sroufe,
Egeland, & Carlson, 1999). Nonetheless, the distinction between the presence and
quality of an attachment relationship is critical, as not all attachment relationships are
equal in terms of the comfort and reassurance that they afford.
Bowlby asserted that variation in attachment relationships resulted not from
individual traits of the infant or primary caregiver, such as temperament, but instead from
dyad-specific transactional patterns (Bowlby, 1969; Weinfield et al., 1999). He argued
that because infant behavior is adapted to complement a caretaker’s contingent and
appropriate response to infant cues, an infant faced with a caretaker who responds
inconsistently or inappropriately learns that his or her proximity-promoting attachment
behaviors are functionally ineffective (Lamb et al., 1985a). Bowlby suggested that an
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infant who lacks confidence in the mother’s responsiveness might have a more narrowly
defined set-goal for proximity as well as a tendency to perceive situational events more
negatively, as compared to an infant with a more responsive caretaker (Bowlby, 1969).
The child’s appraisal processes underlying the attachment behavioral system are affected,
greatly impacting the quality of the attachment formed.
Bowlby went further to assert the importance of caregiver responsiveness by
suggesting that infants construct internal working models, or internalized representations
of the caretaker’s accessibility and responsiveness, based on their history of prior
interactions with the caregiver (Bowlby, 1973, 1980). The function of internal working
models is to forecast and interpret the behavior of the caregiver, as well as to plan the
child’s behavior in response to the caregiver (Bretherton, 1993). Internal working models
are organized around basic questions of trust, security, and well being such as: “Will my
signals of need and distress be understood and responded to? What kind of responses can
I anticipate? Will I feel better or worse as a result of the response I get? Which of the
many signals I give get attention, and is it the kind of attention I want?” (Lieberman &
Zeanah, 1995). Children of responsive mothers expect to be fed when hungry, comforted
when distressed, and played with when alert and ready for interaction (Gowen & Nebrig,
1997). They learn that they are worthy, expect others to respond to them in a positive
manner, and engage in behaviors that elicit further care and acceptance (Crockenberg &
Leerkes, 2003). Infants of unresponsive mothers whose needs often go unmet or
experience rough or intrusiveness treatment, begin to expect caregivers to be hostile,
controlling, unresponsive and undependable (Gowen & Nebrig, 1997); and view
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themselves to be unworthy, unloved, and expect others to treat them as such and behave
in ways that elicit further rejection (Crockenberg & Leerkes, 2003).
Bowlby felt that once established, internal working models were fairly resistant to
change and guided all future interaction with the caregiver (Lamb et al., 1985a). For this
reason, an infant who has become reluctant to seek or accept comfort from a caregiver
who has rejected or inconsistently responded to the child is not likely to respond when
the previously unresponsive caregiver suddenly becomes available (Bowlby, 1973;
Bretherton, 1993). The internal working model not only represents the template of
interaction between mother and child, but also provides the child with notions of self in
relation to others guiding future relationship development and interaction patterns with
individuals in the social environment (Bowlby, 1973; Thompson, 1999).
Although Bowlby emphasized the theoretical significance of caretaker
responsiveness in the formation of an attachment bond between mother and child, it was
Mary Ainsworth who provided the first empirical evidence of its importance. Ainsworth
applied the term “maternal sensitivity” to represent what Bowlby referred to as caretaker
responsiveness and defined a sensitive mother as one who noticed their infant’s signals,
interpreted them accurately by taking the infant’s perspective, and responded reasonably
promptly and appropriately to those cues (Ainsworth, Bell, & Stayton, 1974). She was
careful to note that although an insensitive mother may display unpleasant or mean
behaviors toward the infant, insensitivity rather implies that the caregiver is not reading
and supportively responding to the infant’s states or goals (Ainsworth et al., 1974;
Bretherton, 1993).
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In her naturalistic observational studies of mother-infant dyads from Uganda
(Ainsworth, 1963) and Baltimore (Ainsworth, Blehar, Waters, & Wall, 1978a),
Ainsworth noted striking individual differences in the sensitivity in which mothers
responded to their infants’ signals, as related to attachment style. In Uganda, Ainsworth
noted that mothers who were classified as sensitive were more likely to have children
who were securely attached; as compared to mothers who appeared indifferent or
imperceptive to their infants’ behaviors and needs, classified as insensitive, who were
more likely to have children who were insecurely attached (Ainsworth, 1963; Bretherton,
1995).
In Baltimore, Ainsworth observed distinct differences in maternal sensitivity to
infant cues during face-to-face interactions, feeding, close bodily contact, and crying
episodes, which were associated with more harmonious mother-infant relationships at 54
weeks. Sensitive mothers were described as adjusting and pacing their own behaviors in
response to their infants, a display of effective functioning of the attachment behavioral
system. For example during face-to-face interactions, when mothers meshed their own
playful behavior with that of their infants, the infants responded with joyful bouncing,
smiling and vocalizing; when mothers however initiated face-to-face interactions silently
or with an unsmiling expression, the interaction was often muted and brief (Ainsworth et
al., 1978a; Blehar, Lieberman, & Ainsworth, 1977). Similar results were found for
observations of feeding, close bodily contact, and crying episodes. Results from the
study revealed that maternal sensitivity during the first quarter of observation was
correlated with positive mother-child interaction during the fourth quarter, as well as to
infant behavior in a laboratory procedure known as the Strange Situation (Ainsworth &
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Wittig, 1969), designed to examine the balance of attachment and exploratory behaviors
under conditions of low and high stress in order to classify a child’s attachment
relationship with a primary caregiver, the earliest formation and organization of the
child’s internal working model (Marrone, 1998b). Ainsworth concluded that infants of
sensitive mothers were more likely to be securely attached according to her developing
classification system of attachment styles, and concluded a direct correlation between
maternal sensitivity and attachment quality.
Summary.
In summary, the development of an attachment relationship or emotional bond
between mother and child is mediated by the child’s display and mother’s response to
attachment behaviors such as clinging and crying, which serve a biological need for the
infant to achieve protective proximity to the mother. Infant display of attachment
behaviors is dictated by the attachment behavioral system, which operates much like a
thermostat taking into consideration internal and external factors to help the infant
achieve a set level of proximity to the caregiver. Although nearly all infants become
attached to a primary caregiver, not all attachment relationships are equal with maternal
sensitivity acting as the moderating influence. Sensitive mothers notice infant signals,
interpret signals accurately by taking the infant’s perspective, and respond promptly and
appropriately to these signals, promoting the development of a healthy mother-infant
attachment relationship. These early caregiving experiences, whether with a sensitive or
insensitive mother, forms the basis of an internal working model of self and others that
serves as a template for future social interactions and guides the child in meeting later
social and emotional demands in life. Infants with a secure internal working model of
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relationships seek and begin to expect supportive and satisfying encounters with old and
new partners; just as children with insecure internal working models may anticipate less
support and actually deter support from others due to distrust and uncertainty in
relationships (Thompson, 1999).

Effects of Postpartum Depression on Child Development
Introduction
Postpartum depression has serious implications for the mother’s ability to
function effectively in her role as mother and caregiver and poses a threat to the
development of her child. Mothers of young infants, particularly primiparous mothers,
must adjust to their baby and learn to understand their infant’s cues and needs (Campbell
& Cohn, 1997). According to attachment theory, mothers need to respond to their infants
in both a sensitive and consistent manner to promote optimal psychological health. This
task may be difficult for mothers experiencing postpartum depression who may feel
overwhelmed by the responsibilities required during the transition to motherhood
(Belsky, Rovine, & Fish, 1989; Klaus et al., 1995).
Substantial evidence regarding the associations between postpartum depression
and adverse outcomes in children has accumulated during the past two decades.
Developmental outcomes examined have included a wide range of measures including
social competence (Carter, Garrity-Rokous, Chazan-Cohen, Little, & Briggs-Gowan,
2001; Hay & Pawlby, 2003; Luoma et al., 2001; Murray, Sinclair, Cooper, Ducournau, &
Turner, 1999; NICHD Early Child Care Research Network, 1999b); behavioral
difficulties (Brennan, Hammen, Andersen, & Bor, 2000; Caplan, Cogill, Alexandra,
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Robson, & Katz, 1989; Carter et al., 2001; Civic & Holt, 2000; Dawson et al., 2003;
Hubbs-Tait et al., 1996; Lyons-Ruth, Easterbrooks, & Cibelli, 1997; Murray et al., 1999;
NICHD Early Child Care Research Network, 1999b; Phillipps & O'Hara, 1991; Shaw &
Vondra, 1995); mother-child interaction and attachment relationships (Beck, 1996; Carter
et al., 2001; Donovan, Leavitt, & Walsh, 1998; Edhborg, Lundh, Seimyr, & Widstrom,
2001; Frankel & Harmon, 1996; Hipwell, Goossens, Melhuish, & Kumar, 2000;
Jameson, Gelfand, Kulcsar, & Teti, 1997; Karl, 1995; Livingood & Daen, 1983; Murray,
1992; Murray, Fiori-Cowley, & Hooper, 1996; NICHD Early Child Care Research
Network, 1999b; Popper, Ross, Cohn, & Campbell, 1993; Teti, Gelfand, Messinger, &
Isabella, 1995); cognitive functioning (Kurstjens & Wolke, 2001; Murray, 1992; Murray,
Fiori-Cowley et al., 1996; Murray, Hipwell, & Hooper, 1996; NICHD Early Child Care
Research Network, 1999b; Petterson & Burke Albers, 2001); and child psychopathology
(Essex MJ, Klein MH, Miech R, & NA, 2001; Hammen & Brennan, 2003). Given that
the focus of this study is on child social competence and display of problem behaviors,
particularly social competence and display of problem behaviors at first grade, the
literature exploring these two outcomes will be reviewed in greater detail.
Empirical evidence from studies investigating the impact of postpartum
depression on child social competence and behavioral difficulties (as well as other child
developmental outcomes) is quite consistent. As a result, the focus of researchers is no
longer on whether or not depression has an effect on the child, but instead understanding
the characteristics of depression that pose the greatest risk, and understanding factors that
mediate and moderate the association.
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Much of the literature in this area has neglected to fully consider the wide
variation in women’s experiences with postpartum depression and how the nature and
course of depressive episodes may differentially impact the likelihood of negative
outcomes. For example, depression may vary in severity from mild with little
impairment to severe with more disturbed functioning (Hammen & Brennan, 2003).
Chronicity of symptomatology is another characteristic of depression that likely impacts
the degree to which negative child outcomes surface, with infants exposed to longer
durations of depressive illness in the mother having the worst outcomes (Campbell &
Cohn, 1997). Stein and colleagues (Stein, Lu, & Gelbery, 2000) have applied the concept
of “weathering” in their study documenting a relationship between chronic homelessness
and adverse birth outcomes in women to represent the physical consequences of chronic
homelessness on health. Similarly, depression chronicity in mothers may pose a
“weathering” effect on child social development. Timing of initial onset during the
postpartum period is another critical attribute of maternal depression that warrants more
investigation. Developmental psychology has long considered the importance of
sensitive periods in a child’s developmental trajectory (Hay, 1997); however, literature
investigating relationships between postpartum depression and child outcomes has rarely
considered the timing of initial onset relative to the infant’s age and specific
developmental needs at that period.
Understanding which aspects of postpartum depression pose the greatest risk to
child development is crucial at this time not only to advance the current knowledge base
in the field, but also to fully develop the prevention implications of early detection and
treatment of postpartum depression. Public and mental health professionals need to know
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if all women experiencing postpartum depression need to be targeted, or only those
experiencing severe, longer duration, or early onset episodes. Elucidating which
contextual risk factors increase the likelihood of negative outcomes, as well as
understanding what factors including maternal sensitivity and exposure to non-maternal
care mediate and moderate the association, is also important for future development of
public health interventions.
The following sections will summarize the empirical evidence investigating the
impact of postpartum depression on child social competence and behavioral difficulties.
Close attention will be given to the characteristics of depression considered across the
studies including timing of onset, severity, and chronicity, if considered at all. Although a
substantial number of studies have included one or more of these finite aspects of
depression in their investigations, operationalization has not been consistent nor
treatment during analysis sophisticated, and thus will be critically analyzed in the review.
Further, given that the studies vary in terms of design, sample population, timing and
measurement of depression, timing and measurement of child outcome, inclusion of
contextual risk factors, and inclusion of mediating and moderating influences, attention to
these differences will be highlighted where necessary. The primary goal of this review is
not to compare and contrast results across studies, although important, but instead to
highlight the need for further research investigating the effects of timing of initial onset,
severity, and chronicity of postpartum depression on child developmental outcomes; and
the need to more thoroughly test the influences of mediating and moderating factors
among a large sample of mother and child dyads participating in a multi-site prospective
longitudinal study.
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Social Competence
Social development is defined as the way in which individuals’ interactions with
others and their social relationships grow, change, and remain stable over the course of
life (Feldman, 1999). During the preschool and early elementary periods, socially
competent children begin to see their peers as individuals with whom they form
friendships based on trust and shared interests. Play becomes more constructive and
cooperative, and social skills are important for the maintenance and growth of
relationships. The terms social competence and social skills are often used
interchangeably, but social competence is actually the broader term that includes social
skills as well as other behavioral, cognitive, and emotional adjustment characteristics,
which are necessary to develop and maintain adequate social relationships (Merrell,
1999c).
Social competence is a complex construct that is largely accepted to represent five
dimensions including peer relationships, self-management, academic skills, compliance,
and assertion (Caldarella & Merrell, 1997). Peer relationships is dominated by social
skills reflecting children who are positive with their peers engaging in behaviors such as
complimenting, praising others, offering help, and inviting others to play or interact
(Merrell, 1999c). Self-management is often used to describe children who are
emotionally well-adjusted given they are able to control their temper, follow rules and
limits, compromise with others, and receive criticism well. Academic skills are
characteristic of youth who are considered to be independent and productive workers
given they tend to accomplish tasks independently and carry out teacher directions.
Compliance describes children who get along with others by following rules and
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expectations, appropriately use free time, and share. Last, assertion reflects children who
are outgoing or extroverted; they initiate conversations with others, acknowledge
compliments, and invite others to interact in social situations.
Social competence is important to understand and promote healthy development
of given literature in the fields of child development, education, and psychology support
long-term ramifications of adequate social skills and peer relationships during childhood.
It has been established that social competence lays the foundation for interpersonal
interactions later in life (Asher & Taylor, 1981); and has a significant impact on
academic success during the school years (Walker & Hops, 1976) including school
readiness (Carlton & Winsler, 1999) and placement into special education classes
(Resnick et al., 1998; Resnick et al., 1999). Socially competent kindergartners have been
shown to be more successful in developing positive attitudes about and adjusting to
school, as well as earning better grades and achieving more, as compared to less
competent children (Birch & Ladd, 1997; Ladd, Birch, & Buhs, 1999). Conversely,
deficits in social skills and peer relationships have been shown to be strong predictors of
mental health problems later in life (Cowen, Pederson, Babigan, Izzo, & Trost, 1973;
Roff, 1963); as well as school difficulties, delinquency, drug abuse, and school drop out
rates (Gagnon, Craig, Tremblay, Zhou, & Vitaro, 1995; Haapasalo & Tremblay, 1994;
Roff, Sells, & Golden, 1972; Roff & Sells, 1968; Tremblay, Ragani-Kurtz, Masse,
Vitaro, & Pihl, 1995).
Although there is abundant research investigating the impact of postpartum
depression on social and emotional development of children, there is a paucity of
literature that focuses specifically on social competence. Much of the research in the area
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of child social and emotional development explores the impact of postpartum depression
on the mother-child interpersonal relationship including attachment security. Although a
critical aspect of social and emotional development, this study focuses on social
competence rather than attachment security in order to investigate the impact of
depression on child development at first grade, to capitalize on available longitudinal
data. Further, there is substantial evidence of a strong association between postpartum
depression and mother-infant interactions including the attachment relationship, and very
little research investigating the influence on social competence and only two that take
into consideration the course of depression on child social competence.
Chronicity.
One longitudinal study has investigated the impact of postpartum depression
chronicity and child social competence among a large (n=1,215) multi-site sample of
mother and infant dyads (NICHD Early Child Care Research Network, 1999b). Child
social competence at 36 months was measured via the Adaptive Social Behavior
Inventory (ASBI) (Hogan, Scott, & Bauer, 1992), which yields scale scores for
expression (sociability and empathy) and compliance (prosocial engagement and
cooperation). The expression and compliance scales were summed together to generate a
single social competence variable. Postpartum depression was assessed via the Center
for Epidemiological Studies Depression Scale (CES-D) (Radloff, 1977) at one, six, 15,
24, and 36 months. Despite longitudinal data on postpartum depression, chronicity was
operationalized as a single variable with women classified as (a) never depressed if they
scored below threshold values on the CES-D at every assessment; (b) sometimes
depressed if they scored above threshold values at least once, but fewer than four times;
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and (c) chronically depressed if they had elevated CES-D scores on four or five
assessments. This operationalization of chronicity is limiting given it reduces
longitudinal data by analyzing it in a cross sectional manner, and also because it neglects
the potential importance of sequential episodes of chronic depression. For example,
women with elevated scores on the CES-D at six and 36 months would be classified the
same as women with elevated scores at six and 15 months, although logic implies that a
child exposed to sequential episodes may suffer more adverse outcomes than a child who
is exposed to symptoms for a period of time, followed by remission, than a recurrent
episode.
Results from multivariate ANCOVA analyses revealed that, after controlling for
maternal education, child sex, birth order, and site, women who reported being
chronically depressed rated their children as less socially competent than women who
reported depression some of the time; and women who reported being depressed some of
the time rated their children as less socially competent than women who never reported
feeling depressed. The researchers next tested the mediating effect of maternal
sensitivity on the association between chronic depression classification and maternal
reports of social competence at 36 months, revealing no evidence of an indirect
relationship. Tests for a moderating influence of maternal sensitivity however did result
in significant findings revealing that depression chronicity had a stronger influence when
maternal sensitivity was low. Comparisons of chronicity group scores when maternal
sensitivity was high indicated that on ratings of social competence, children whose
mothers were in the two depression groups (sometimes or chronic) did not differ from
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those whose mothers were never depressed, whereas the group differences were large
when maternal sensitivity was low.
Another study from Finland (Luoma et al., 2001) investigated the impact of
postpartum depression as measured via the Edinburgh Postnatal Depression Scale
(EPDS) (Cox, Holden, & Sagovsky, 1987) during pregnancy, one week postpartum, two
months, six months, and eight to nine years postpartum on child social competence when
the children were eight to nine years old. The sample size participating in all waves of
data collection was 147 mother-infant dyads. Child social competence was measured via
the Child Behavior Checklist/4-18 (CBCL/4-18) social competence scale (Achenbach,
1991), which is based on maternal reports of the child’s activities (hobbies, tasks,
chores), functioning in social relationships (with peers, siblings, and parents), and school
achievement.
Logistic regression analyses were conducted adjusting for maternal education,
marital status, family socioeconomic status, number of children in the family, and child
sex. Although five assessments of depression were ascertained (prenatal, one week
postpartum, two months, six months, and eight to nine years postpartum) three
dichotomous variables were included in the model – presence of prenatal depression,
presence of postpartum depression at two months, and presence of depression at eight to
nine years. Results revealed that maternal depression at two months significantly
predicted low levels of child social competence, controlling for prenatal depression and
concurrent depression at eight to nine years. Prenatal depression and current depression
at eight to nine years were not associated with low levels of social competence, in the full
analytic model. These results must be considered with discretion however given that the
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authors do not mention consideration of collinearity between the multiple assessments of
depression being included in a single analytic model, thus estimates are likely to be
biased.
Lack of Consideration for Depression Characteristics.
One study (Carter et al., 2001) intended to examine the effect between postpartum
depression severity and child social competence at thirty months using the Infant-Toddler
Social and Emotional Assessment (ITSEA) (Carter & Briggs-Gowan, 1993), but
investigated only the impact of a lifetime history of depression due to sample size
limitations. Postpartum depression was screened for using the CES-D followed by a
diagnostic interview using the Structured Clinical Interview for the DSM-III-R-NonPatient Version which also assessed lifetime history of depression (SCID-NP) (Spitzer,
Williams, Gibbon, & First, 1992) during the prenatal period, four months postpartum,
and 14 months postpartum. Depression severity was operationalized by classifying
women into one of three categories: (1) no lifetime psychopathology; (2) lifetime
depression only; and (3) lifetime depression and at least one other psychopathological
condition such as anxiety, eating disorder, and/or substance abuse (comorbid group).
The researchers were particularly interested in exploring significant moderating
effects of child sex, hypothesizing increased risk for poor social competence in boys of
depressed mothers when compared to girls of depressed mothers. Due to limitations in
power given the small sample of 69 mother-infant dyads, the researchers claimed
inability to concurrently examine depression severity group (no psychopathology,
depression only, or comorbid group) and infant sex. The two depression groups
(depression only and comorbid women) were thus collapsed together, no longer
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considering severity of symptomatology but instead a lifetime history of depression in
women (prior to childrearing and postpartum). Results from multivariate ANOVA
analyses controlling for income revealed no significant differences in maternal ratings of
social competence.
Another longitudinal investigation explored the association between postpartum
depression and child social competence at age five among a sample of primiparous
mothers (Murray et al., 1999). Child social competence at age five was assessed via
time-sampled observational ratings of child behavior at school during free play. For each
thirty-second time period, observers rated children on the following behaviors: (1) social
play that consisted of play with other children including pretend play; (2) passively
watching other children; and (3) interacting with the teacher. Two additional events were
also recorded including the occurrence of friendly approaches to the study child by other
children, and for the subgroup of children who received such approaches, the nature of
the child’s response (either positive or negative). Postpartum depression was assessed
using the Edinburgh Postnatal Depression Scale (EPDS) (J. Cox et al., 1987) at six weeks
postpartum. Those identified with elevated levels of symptomatology were diagnosed
using the Standardized Psychiatric Interview (SPI) (Goldberg, Cooper, Eastwood,
Kedward, & Shepherd, 1970). All participants were also interviewed using the lifetime
version of the Schedule for Affective Disorders and Schizophrenia (SADS-L) (Endicott
& Spritzer, 1978) at 18 months and 5 years to retrospectively assess whether or not
women had experienced depression in the interval between follow-up interviews.
Although the study design was longitudinal with prospective assessment of social
competence at five years, depression after six weeks was assessed retrospectively
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requiring validity of recall. Women were classified as either experiencing postpartum
depression or being nondepressed for analysis purposes.
Results from multivariate analyses revealed that whether or not children
engaged at all in social play with other children, or received friendly approaches for play
was unrelated to exposure to postpartum depression. However, among children who did
receive a friendly approach from another child, the quality of responsiveness differed
according to exposure to postpartum depression, with children of depressed mothers
being more likely than controls to respond negatively. The researchers then examined
whether the quality of attachment to the mother at 18 months mediated the association
between exposure to postpartum depression and response to social approaches with no
significant association detected. In addition, no significant relationships were found
between exposure to postpartum depression and passively watching while other children
play or interacting with the teacher.
Hay and Pawlby (Hay & Pawlby, 2003) investigated the long-term impact of
postpartum depression on prosocial behaviors, particularly cooperation, in children at age
four and 11 among a sample of 149 urban London families. Prosocial behavior at age
four was rated via observation during administration of the McCarthy Scales of
Children’s Abilities (McCarthy, 1972) and through an experimental cooperation task.
This task involved mother and child pairs to cooperate together in copying a picture of a
house using an Etch-A-Sketch toy. Mother and child were each assigned a dial to use in
constructing the house and were told that each person could only use their dial, thus
requiring both mother and child to work together to meet an interdependent goal. At age
11, maternal and child reports of prosocial behavior were assessed using the Strengths
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and Difficulties Questionnaire (SDQ) (Goodman & Gotlib, 1999) which measures five
aspects of prosocial behavior including: (1) consideration of other people’s feelings; (2)
sharing with other children; (3) helpful if someone is hurt, upset or feeling ill; (4) kind to
younger children; and (5) volunteering to help others including parents, teachers, and
other children. Postpartum depression was assessed using the Clinical Interview
Schedule (SCI) (Goldberg et al., 1970) during pregnancy, three and 12 months
postpartum. Retrospective assessment of depression of maternal depression was assessed
using the Schedule for Affective Disorders and Schizophrenia (SADS-L) (Endicott &
Spritzer, 1978) at four and 11 years postpartum. Women were classified as being either
depressed or nondepressed during the postpartum period (three months to 11 years) for
analysis.
Results from ANOVAs revealed that there was no association between
maternal reports of depression during the first 11 years of the child’s life and ratings of
cooperation at age four. Children of depressed mothers were no more or less cooperative
than other children. Tests for an interaction between child sex and mother’s history of
depression also showed no significant relationships. Further, there was no significant
association between mother history of depression and prosocial behavior at age 11.
There was however a significant interaction between informant (mother and child) and
mother history of depression; mothers with a history of depression rated their children as
less prosocial but the children of depressed mothers saw themselves as more prosocial
than other children. Findings suggest that perhaps nonmaternal reports of social
competence (and other child behaviors for that matter) may be more appropriate in the
context of maternal depression given that women with a history of depression or
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currently experiencing depression may be more likely to rate their children negatively
(Meredith & Noller, 2003).
Summary.
In summary, there is mixed empirical support for a relationship between
mother’s postpartum depression and child social competence with little consideration of
the impact of various characteristics of depression on social competence. In fact only one
study investigated a specific feature of postpartum depression, chronicity of exposure,
which did find a positive relationship between chronicity of symptoms and child social
competence at 36 months. Levels of child social competence were lower among women
classified as chronically depressed compared to those classified as sometimes depressed,
and women classified as sometimes depressed rated their children as having lower levels
of social competence compared to women who were never depressed.
All other studies reviewed investigating a relationship between postpartum
depression and child social competence did not consider the heterogeneity of women’s
experiences with depression during the postpartum period. These studies employed a
dichotomous measure of depression (whether or not symptoms were present); some of
which were lifetime histories of depression and not exclusively depression occurring in
the postpartum period.
Findings from these investigations were mixed likely due to methodological
differences among the various studies. In addition to differences in the way and timing in
which postpartum depression was assessed, child social competence was also measured
using various tools and at various time points along the child’s trajectory. Some studies
utilized structured quantitative surveys including the social competence scales of the
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Child Behavior Checklist, the Infant-Toddler Social and Emotional Assessment, and the
Adaptive Social Behavior Inventory, whereas others employed qualitative measures
including the Etch-A-Sketch shared task and observation of child social play at school to
develop ratings of child cooperation and sociability.
Studies employing observational assessments by an independent rater of child
social competence largely failed to find significant associations between child exposure
to postpartum depression and social competence, with the exception of comparisons
between children of depressed and non-depressed mother when approached by other
children in free play. These children were found to respond more negatively when
approached by other children to engage in play than children of nondepressed mothers. In
fact, none of the 28 children of nondepressed mothers reacted negatively to social
approaches by other children whereas nine of 30 children of depressed mothers
responded negatively.
Quantitative assessments of social competence also failed to find strong
support for a relationship between postpartum depression and social competence. One
study did report a positive relationship between postpartum depression at six months and
child social competence at eight to nine years as measured via the CBCL/4-18 social
competence scale; however, the regression model built to explore the relationship
simultaneously included additional assessments of maternal depression without any
collinearity diagnostics reported. Given that these repeated measures of depression were
highly likely to be correlated with one another, research findings may lose credibility
during interpretation.
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Another interesting finding from the literature on the effects of postpartum
depression and child social competence is the notion that alternative raters of
competencies may be more appropriate in the context of postpartum depression. It has
been documented that mothers experiencing concurrent depression, and even those with a
history of depression may perceive their child more negatively. When maternal and child
reports of child social competence were assessed via a structured rating tool and
compared with one another, mothers with a history of depression rated their children as
less prosocial than mothers without a history, and children of depressed mothers saw
themselves as more prosocial than other children. Although it is not clear which
assessment was more accurate, this finding suggests that future research should attempt
to corroborate maternal reports of competencies with additional rater reports such as
teachers, fathers, or other caregivers.
Little empirical research has considered mediating and moderating effects on
the relationship between postpartum depression and child social competence. Perhaps
once the literature base has increased in quantity and strengthened in quality, these
influences can be investigated further. One factor limiting the investigation of mediating
and moderating influences in the current literature is relatively small sample sizes. One
study reviewed above did investigate the mediating and moderating effects of maternal
sensitivity on chronicity of postpartum depression on social competence at 36 months.
This study utilized a large sample of 1,215 mother-infant dyads that were followed from
one month postpartum to 36 months. There was no evidence of a mediating effect of
maternal sensitivity, but a moderating influence was detected. In dyads where maternal
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sensitivity was low, chronicity of postpartum depression had a greater impact on child
social competence than in dyads where maternal sensitivity was high.
Further research is needed exploring the impact of postpartum depression on
child social competence using larger samples given inconclusive findings at this time. In
addition, greater attention to the heterogeneity of women’s experiences with depression
including chronicity, severity, and timing of onset is imperative to identify differential
mechanisms of influence. Currently, different features of depression have rarely been
considered. Although maternal reports of child behaviors are often easiest to obtain,
future research should utilize multiple raters of child competencies, if possible, to reduce
reporting bias of maternal reports in the context of postpartum depression. Further,
exploring mediating and moderating influences on the relationship between postpartum
depression and child social competence would contribute to more targeted prevention
efforts aimed to promote the healthy development of children in the context of maternal
depression.
Behavioral Difficulties
Display of problem behaviors in children is a sign of adverse social
development. Researchers interested in understanding developmental trajectories of child
behavioral problems often utilize the predominant paradigm of classifying behavioral
difficulties as either externalizing (undercontrolled) or internalizing (overcontrolled)
problems. Externalizing problems include a broad array of aggressive behaviors,
antisocial characteristics, and hyperactivity (Cicchetti & Toth, 1991). Youth with
externalizing problems have consistently been described as being aggressive, disruptive,
acting-out, defiant, oppositional, and hyperactive (Merrell, 1999a). Internalizing
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problems include a broad domain of symptoms related to depression, anxiety, social
withdrawal, and somatic complaints (Merrell, 1999b). Both internalizing and
externalizing problems are considered to be deficits in a child’s social development.
Young children with behavior problems are at increased risk for mental health
disorders and antisocial behavior in early adulthood (Capsi, Moffitt, Newman, & Silva,
1996). Understanding the relationship between postpartum depression and behavioral
difficulties in children holds prevention implications for adult psychopathology and
antisocial behaviors.
Chronicity.
Several studies have investigated the impact of chronicity of maternal depressive
symptoms and behavioral difficulties in children ranging from 18 months to seven years
of age. Despite variation in measurement of behavior problems, study design, and
operationalization of chronicity of depressive symptoms, there is moderate empirical
support for a relationship between chronic postpartum depression and display of problem
behaviors from toddlerhood to early elementary school age.
One longitudinal study (Murray, 1992) conducted among a sample of primiparous
mothers investigated the impact of chronic maternal depression through six weeks
postpartum on maternal reports of child behavior problems at 18 months of age assessed
via the Behavioural Screening Questionnaire (BSQ) (Richman & Graham, 1971). The
BSQ was designed to assess feeding difficulties, sleep problems, temper tantrums,
excessive dependency, miserable mood, peer relationships, and lack of compliance.
Although the study design was longitudinal with prospective assessment of behavior
problems at 18 months of age, chronicity of depression was determined using both
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retrospective and prospective means. Women were recruited for participation in the
study during the hospital stay following birth and completed the Edinburgh Postnatal
Depression Scale (EPDS) (J. Cox et al., 1987) at six weeks postpartum. Those identified
with elevated levels of symptomatology were interviewed using the Standardized
Psychiatric Interview (SPI) (Goldberg et al., 1970) and classified as experiencing
depression according to Research Diagnostic Criteria (RDC) (Spitzer, Endicott, &
Robins, 1978). All participants were also interviewed using the lifetime version of the
Schedule for Affective Disorders and Schizophrenia (SADS-L) (Endicott & Spritzer,
1978) to retrospectively assess whether or not women had experienced a previous history
of depression prior to childbirth. Both assessments of depression (six weeks postpartum
and retrospective recall of a lifetime history) were used to classify women into one of
four categories of chronicity: (a) no previous history of depression or depression since
delivery (n=42); (b) no previous history of depression, but history since delivery (n=40);
(c) a previous history of depression, but no depression since delivery (n=14); and (d) a
previous history of depression and depression since delivery (n=21). Although
operationalization of chronicity consisted of multiple time assessments, one required
validity of recall due to the retrospective nature of inquiry; and chronicity was analyzed
cross-sectionally given data from pre-pregnancy and 6 weeks postpartum were collapsed
into a single variable.
Results of chi-squares tests revealed that although women who had experienced
postpartum depression (postpartum depression only and those with postpartum
depression and a previous history) were more likely to have an infant with at least some
degree of behavioral disturbance as compared to women who had never been depressed,
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there were no detectable differences between mothers who had experienced only
postpartum depression compared to those who had experienced postpartum depression
and had a previous history of depression. Thus chronicity of symptoms, as defined in this
study, did not appear to impact adverse behaviors in 18 month-old children. No other
influences were considered given the bivariate nature of the data analysis.
Another longitudinal study investigated the impact of chronic maternal depression
symptoms on child problem behaviors at age three among a sample of 124 children of
mothers with and without a history of depression (Dawson et al., 2003). Problem
behaviors were assessed via the Child Behavior Checklist (CBCL) (Achenbach, 1979)
and the Child Adaptive Behavior Inventory (CABI) (Cowan, Cowan, Schulz, & Heming,
1994); in which scores from the two instruments were combined to assess internalizing
problems, externalizing problems, and total behavior problems. Postpartum depression
was measured using the Center for Epidemiological Studies Depression Scale (CES-D)
(Radloff, 1977) to identify potential cases, and evaluated diagnostically using the
Structured Clinical Interview for DSM-III-R (SCID) (Spitzer, Williams, Gibbon, & First,
1989). Measurements were conducted at 14 months, 24 months, and three and a half
years postpartum. At each assessment, mothers were interviewed about their experiences
with depressive symptoms not only during the past week as the CES-D is intended, but
for the time interval between consecutive assessments, thus largely retrospective in
nature. Further, despite longitudinal data on postpartum depression, chronicity of
depression was reduced to a single variable and analyzed in a cross-sectional manner.
Women were categorized into three groups including nondepressed, remitted depression
(those experiencing depression during the first two years of their child’s life), and chronic
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depression (those experiencing recurrent depression during the first three and a half years
of their child’s life). An additional measure of depression chronicity was computed
based on the total number of months children were exposed to postpartum depression
during the first three and a half years.
Results from one-way ANOVAs revealed significant main effects of maternal
chronicity group for internalizing, externalizing, and total problem behaviors; with
chronically depressed mothers having children with higher levels of total and
internalizing problems than children of mothers with remitted depression and
nondepressed mothers. Mothers with remitted depression had the highest mean level of
externalizing problems, although the difference between remitted and chronic depression
groups was small. Multiple regression analysis was also conducted revealing that after
controlling for the number of months of exposure to postpartum depression after the age
of two years, the number of months of postpartum depression during the child’s first two
years of life remained a significant predictor of both externalizing and total problem
behaviors at age three and a half years, but not for internalizing problems. These results
are problematic to interpret however given that the authors do not mention any
consideration of collinearity between the number of months of depression during the first
two years of the child’s life and the number of months of depression after the age of two;
variables included in the multivariate model that are extremely likely to have a high
correlation and thus result in biased estimates.
The researchers next investigated the mediating effect of contextual risk factors
on the relationship between the number of months of postpartum depression during the
first three and a half years and total problem behaviors, via path analyses. Results
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revealed that after controlling for contextual risk factors such as marital adjustment and
available social support, the direct relationship between the total number of months the
child was exposed to postpartum depression and total problem behaviors was no longer
significant. This latter finding suggests that chronic exposure to postpartum depression
may exert its influence on child behavior problems through its association with a less
supportive and more stressful environment (Dawson et al., 2003).
Yet another longitudinal study investigating the impact of postpartum depression
chronicity and child display of problem behaviors was undertaken utilizing the National
Institute of Child Health and Human Development Study of Early Child Care (NICHD
SECC) (NICHD Early Child Care Research Network, 1999b). One advantage of this
study over previous studies discussed includes a large sample size of mother-infant dyads
(n=1,215) from multiple sites across the nation. Child problem behaviors were assessed
via maternal reports at age three using the Child Behavior Checklist – 2/3 (CBCL-2/3)
(Achenbach, Edelbrock, & Howell, 1987) which derived scale scores for social
withdrawal, depression, sleep problems, somatic problems, aggressive behavior, and
destructive behavior; and the Adaptive Social Behavior Inventory (ASBI) (Hogan et al.,
1992) which yielded a scale score for disruption. To measure problem behaviors at age
three, the scales from the CBCL-2/3 and the ASBI were combined into one behavior
problem composite. Postpartum depression was assessed via the CES-D at one, six, 15,
24, and 36 months. Once again, chronicity of depression was reduced to a single variable
despite rich data on symptomatology over the first three years. Women were classified as
(a) never depressed if they scored below threshold values on the CES-D at every
assessment; (b) sometimes depressed if they scored above threshold values at least once,
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but fewer than four times; and (c) chronically depressed if they had elevated CES-D
scores on four or five assessments. In addition to the loss of data richness by collapsing
longitudinal data into a single variable, this operationalization of depression chronicity
also neglects the potential importance of sequential episodes of chronic depression. For
example, women with elevated scores on the CES-D at six and 36 months would be
classified the same as women with elevated scores at six and 15 months, although logic
implies that a child exposed to sequential episodes may suffer more adverse outcomes
than a child who is exposed to symptoms for a period of time, followed by remission,
then a recurrent episode.
Results from multivariate ANCOVA analyses revealed that after controlling for
maternal education, child sex, birth order, and site, women who reported being
chronically depressed rated their children as more problematic than women who reported
depression some of the time; and women who reported being depressed some of the time
rated their children as more problematic than women who never reported feeling
depressed. The researchers next tested the mediating effect of maternal sensitivity on the
association between chronic depression classification and problem behaviors at 36
months, revealing no evidence of an indirect relationship. Tests for a moderating
influence of maternal sensitivity also did not result in significant findings.
Civic and Holt (Civic & Holt, 2000) evaluated the association between
postpartum depressive symptoms and child behavior problems among a large (n=5,303)
nationally representative sample of U.S. mothers of normal birthweight infants from the
1988 National Maternal and Infant Health Survey. Women completed the initial survey
at a mean of 17 months postpartum and were followed up in 1991 where mothers were
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asked to report the frequency of problem behaviors in their children including ratings of
temper tantrums, degree of child happiness, degree of difficulty managing the child,
fearfulness, and child difficulty getting along with other children. A composite problem
behavior measure was created. Children were considered to display problem behaviors if
their mother reported the presence of at least three of the five problems described above.
Postpartum depression was assessed using the CES-D in 1988 and 1991 and
women were classified into the following chronic categories: (a) depressed on both the
1988 and 1991 surveys; (b) depressed on the 1988 survey but not the 1991 survey; (c)
depressed on the 1991 survey but not the 1988 survey; and (d) not depressed on either
survey. Bivariate analyses revealed that women in each depression category (1988 only,
1991 only, and 1988 and 1991) were more likely to have a child with problem behaviors
as compared to nondepressed women; with women who were depressed at both time
points reporting a higher percentage of children with behavior problems (23.2%)
compared to 15.3% of women who were depressed in 1991 only, 11.2% of women who
were depressed in 1988 only, and 6.5% of women who were nondepressed. Logistic
regression analyses controlling for household income, maternal education and marital
status revealed that depression in 1988 only was a significant predictor of child problem
behaviors in 1991, depression in 1991 only was a significant predictor of child problem
behaviors, as well as depression in 1988 and 1991, as compared to the reference group of
nondepressed women. Notable to emphasize is the increase in odds ratios across
categories of chronicity. For example, women depressed in 1988 only were 1.6 times
more likely to rate a child as displaying problem behaviors compared to nondepressed
women; women depressed in 1991 only were 2.3 times more likely to rate a child as
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displaying problem behaviors compared to nondepressed women; and women depressed
in 1988 and 1991 were 3.6 times more likely to rate a child as displaying problem
behaviors compared to nondepressed women. The increase in risk across categories of
chronicity provides evidence of an association between postpartum depression chronicity
and display of problem behaviors at a mean of 36 months postpartum. No mediating or
moderating influences were investigated.
Another study (Brennan et al., 2000) investigating the impact of depression
chronicity on child behavioral problems found a positive association between the number
of times a mother reported elevated depression scores during four time points (during
pregnancy, immediately postpartum, six months postpartum, and five years) via the
Delusions Symptom-States Inventory (DSSI) (Bedford & Foulds, 1978). Scores ranged
from zero to four. Child behavior at age five was assessed using the Child Behavior
Checklist –4/18 (CBCL/4-18) (Achenbach, 1991), which measured aggression,
oppositional behavior, hyperactivity, anxiety, withdrawal, and depression. Results from
multiple regression analysis controlling for covariates including child sex, parity,
maternal age, maternal education, marital status, and family home structure revealed a
significant main effect of number of postpartum depression episodes during the first five
years on child problem behavior scores at age five. As with earlier studies reviewed in
this section, the internal validity of operationalization of chronicity of depression was
limited due to crude reduction of longitudinal assessments were collapsed into a single
variable.
No mediating relationships were explored. Depression severity (a continuous
measure of the worst maternal depressive episode ranging from zero to seven) moderated
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the association between number of depression episodes reported during the first five
years and child problem behaviors at age five resulting in a significant interaction effect.
The researchers acknowledged the problem of collinearity by including both depression
chronicity and severity in a single model given they were correlated 0.81 with each other.
As a result, they created a single variable encompassing both severity (moderate vs.
severe) and chronicity (one report vs. two or more reports). These categories consisted
of: (a) neither severe nor chronic; (b) chronic but not severe; (c) severe but not chronic;
and (d) both chronic and severe. Results from a 2X2 ANCOVA revealed a significant
interaction effect between chronicity and severity with children of mothers who had
experienced both chronic and severe depressive symptoms having significantly more
behavior problems than children in the other three comparison groups. Although a
definite contribution to the knowledge base contributing to understanding the effects of
women’s experiences of postpartum depression on child behavioral difficulties,
collapsing longitudinal data for cross-sectional analysis limits the full potential of
prospective longitudinal studies.
Severity.
The Brennan study (Brennan et al., 2000) also explored the direct effect of
postpartum depression severity on child problem behaviors at age five revealing a
significant association between the worst DSSI score across the four assessment time
points and total problem behaviors assessed using the CBCL/4-18. Operationalization of
depression severity in this way is limiting given it does not consider the possibility that
depression severity experienced at various points along the developmental trajectory may
have differential impacts on display of problem behaviors.
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Timing of Onset.
In the study by Civic and Holt (Civic & Holt, 2000) described above that
evaluated the association between chronicity of postpartum depressive symptoms and
child behavior problems among mother-infant dyads participating in the 1988 National
Maternal and Infant Health Survey, the way in which chronicity was operationalized and
treated during analyses also enabled the researchers to draw conclusions regarding the
timing of symptom onset.

Recall that postpartum depression was assessed using the

CES-D in 1988 and 1991 and women were classified into the following chronic
categories: (a) depressed on both the 1988 and 1991 surveys; (b) depressed on the 1988
survey but not the 1991 survey; (c) depressed on the 1991 survey but not the 1988
survey; and (d) not depressed on either survey.
Results from separate logistic regression models revealed that after adjusting for
household income, maternal education and marital status, women who experienced
depression in 1988 only, women who experienced depression in 1991 only, and women
who experienced depression at both time points, were significantly more likely to have a
child with problem behaviors as compared to the reference group of nondepressed
women; with increasing likelihood of problem behaviors across chronicity classifications.
What was interesting in this study was the finding that women who were depressed in
1991 only had a higher likelihood of having a child with problem behaviors as compared
to nondepressed women (OR=2.3), than women who were depressed in 1988 only as
compared to nondepressed women (OR=1.6). This finding suggests that later onset
depression (mean assessment at 36 months postpartum) may pose a greater risk to
potential adverse outcomes related to behavioral difficulties than earlier onset depression
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(mean assessment at 17 months postpartum). Although important to consider in future
research endeavors, this finding may also be a methodological artifact of the timing in
which assessments were taken – particularly the simultaneous measurement of
postpartum depression and maternal reports of problem behaviors. Given that depressed
individuals are more likely view their world more negatively than nondepressed
individuals (Meredith & Noller, 2003), it is probable that mothers experiencing
depression in 1991 would be more likely to also report more negative behaviors in their
children.
An additional study considering the impact of timing of symptom onset on child
problem behaviors has previously been reviewed in both the chronicity and severity
sections (Brennan et al., 2000). In this study, depression was assessed using the DSSI
during pregnancy, immediately postpartum, six months postpartum, and five years
postpartum; child behavior at age five was assessed using the CBCL/4-18. The authors
reported investigating the impact of timing of symptom onset on child behavior problems
only among women who had a single elevated score during the five-year assessment
period, to avoid the confounding effect of severity and chronicity of depression. Results
from ANCOVA analyses adjusting for child sex, birth order, maternal age, maternal
education, family income, and maternal marital status indicated a significant main effect
of timing of moderate levels of postpartum depressive symptoms on child problem
behaviors, as well as a significant main effect of timing of severe levels of postpartum
depressive symptoms. Post hoc tests revealed that behavior problem scores were higher
for children whose mothers reported moderate levels of depressive symptoms only at six
months or at five years than for children whose mothers reported moderate levels only
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during pregnancy or at birth. Further, there was a significantly higher level of problem
behaviors in children whose mothers reported severe levels of depressive symptoms only
at age five than in children whose mothers reported severe levels only during pregnancy,
only at birth, or only at six months of age. Although significant contributions to the
literature, these results should be interpreted with caution and replicated with studies
incorporating more frequent assessments of postpartum depression with more equal time
intervals in between. It is likely that child behavior problems were higher among
mothers with moderate levels of symptoms with onset occurrence at six months or five
years postpartum due to the fact that adverse outcomes are theorized to be related to
postpartum depression, not depression during pregnancy that does not continue into the
postpartum period, nor depression in the immediate postpartum period that more likely
represents postpartum blues rather than postpartum depression which has been discussed
to be a mild and temporary condition in which symptoms often subside within two weeks
without medical help. The latter finding that higher levels of problem behaviors in
children were detected among mothers who reported severe levels of depressive
symptoms only at age five may once again be a methodological artifact of assessing
problem behaviors simultaneously with maternal depression (depressed mothers are more
likely to rate their children more negatively in terms of problem behaviors than
nondepressed mothers).
Lack of Consideration for Depression Characteristics.
Most studies of associations between postpartum depression and child
developmental outcomes fail to consider the characteristics of postpartum depression in
relation to differential risk for adverse outcomes. A review of this literature will be
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presented below. Although a few studies fail to show a positive association between
postpartum depression and child problem behaviors during toddlerhood or early
elementary school age, there is substantial research supporting an association.
The same sample of mother and infant dyads described in Murray’s (Murray,
1992) study on the chronicity of depressive symptoms through six weeks postpartum on
behavior problems at 18 months were followed-up at five years postpartum to assess
behavioral adjustment (Murray et al., 1999) via the Rutter A2 questionnaire (Rutter,
Tizard, & Whitmore, 1970), which assesses child neurotic and antisocial behaviors. The
mother’s psychiatric history since the 18-month interview was also taken using the
SADS-L, once again requiring valid recall of depressive symptoms experienced during
the past three and a half years. Episodes of depression during this time frame were
recorded along with information on the timing of onset and remission of symptoms to
enable the construction of a continuous measure of chronicity consisting of the overall
duration in months of the child’s exposure to maternal depression during the first five
years of life. Although the researchers intended to examine the impact of postpartum
depression chronicity on behavior problems at five years, its skewed distribution due to
the high number of women who had not experienced any depression during the study
period was reported as the reason for instead employing a dichotomous measure of
postpartum depression as the major independent variable under scrutiny. Results from
multivariate analysis revealed a significant main effect of postpartum depression during
the first five years and total problem behaviors (neurotic and antisocial) at age five,
controlling for social class and child sex. The mediating effects of parental conflict and
attachment security at 18 months were next investigated revealing no associations.
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Another study (Carter et al., 2001) intended to examine the effect between
postpartum depression severity and display of problem behaviors at thirty months using
the Infant-Toddler Social and Emotional Assessment (ITSEA) (Carter & Briggs-Gowan,
1993) and the CBCL/2-3 (Achenbach et al., 1987). The ITSEA assesses externalizing
problems (activity/impulsivity, aggression/defiance, peer aggression, and
depression/withdrawal), internalizing problems (inhibition/separation, fears, and
depression/withdrawal), and regulation problems (sleep, eating, and toileting). The
CBCL/2-3 provides scale scores for both externalizing and internalizing problem
behaviors. Postpartum depression was screened for using the CES-D followed by a
diagnostic interview using the Structured Clinical Interview for the DSM-III-R-NonPatient Version which also assessed lifetime history of depression (SCID-NP) (Spitzer et
al., 1992) during the prenatal period, 4 months postpartum, and fourteen months
postpartum. Depression severity was operationalized by classifying women into one of
three categories: (1) no lifetime psychopathology; (2) lifetime depression only; and (3)
lifetime depression and at least one other psychopathological condition such as anxiety,
eating disorder, and/or substance abuse (comorbid group).
The researchers were particularly interested in exploring significant moderating
effects of child sex, hypothesizing increased risk for problem behaviors in boys of
depressed mothers when compared to girls of depressed mothers. Due to limitations in
power given the small sample of 69 mother-infant dyads, the researchers claimed
inability to concurrently examine depression severity group (no psychopathology,
depression only, or comorbid group) and infant sex. The two depression groups
(depression only and comorbid women) were thus collapsed together, no longer
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considering severity of symptomatology but instead a lifetime history of depression in
women (prior to childrearing and postpartum).
Results from multivariate ANOVA analyses controlling for income revealed
significant differences in CBCL/2-3 externalizing and internalizing problems with boys
and girls in the depressed groups having higher levels of problem behaviors as compared
to boys and girls in the nondepressed group. A significant interaction between depression
status and child sex was also detected with daughters of depressed mothers having higher
externalizing scores compared to daughters of nondepressed mothers. Daughters of
depressed mothers had scores comparable with those of all boys, and daughters of
nondepressed mothers had the lowest scores. There were no significant differences for
the internalizing scale, or the problem behavior scales of the ITSEA. Previous literature
has suggested a greater biological vulnerability in boys to experiences of postpartum
depression with boys having higher rates of adverse outcomes when exposed to maternal
psychopathology (Murray & Cooper, 1997). Results from this study suggest that in the
context of maternal depression, girls may be equally at risk for adverse externalizing
problem behaviors given their rates were significantly higher than girls of nondepressed
mothers and comparable to rates of boys from both the depressed and nondepressed
groups.
Shaw and Vondra (Shaw & Vondra, 1995) explored the impact of postpartum
depression on behavior problems at age three among a sample of 100 low-income
mother-infant dyads. Problem behaviors were assessed using the CBCL/2-3, which
generated scale scores for internalizing and externalizing problems. Postpartum
depression was assessed via the Beck’s Depression Inventory (BDI) (Beck, Ward,
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Mendelson, Mock, & Erbaugh, 1961) at recruitment (6-11 months), 12, 18, 24, and 36
months. Women were asked to report the prevalence of depressive symptoms
experienced during the past six months rather than the past week to increase the time
period in which depression was ascertained. Three variables of depression were created
based on the repeated measures of the BDI including year one depression (women with
elevated scores at recruitment or 12 months); year two depression (women with elevated
scores at 18 and 24 months); and year three depression (women with elevated scores at
36 months). Separate multiple regression models were run for each depression variable.
Although the researchers do uniquely consider the presence of depression at various time
points (years one to three) along the child’s developmental trajectory, the presence of
depression within a given year of the child’s life does not necessarily represent the timing
of initial onset – just the presence of symptoms in a given year.
Analyses were conducted separately for boys and girls. Regression models
among boys revealed a significant association of depression during year three only with
externalizing problems at 36 months, after controlling for a composite measure of
attachment security across 12 and 18 months of age. For internalizing problem
behaviors, only year one depression scores were significant after controlling for family
income, maternal education, and quality of the home environment at 15 months. For
girls, BDI depression scores were not significant during any year. These findings suggest
an increased vulnerability of boys to the exposure of postpartum depression. The finding
that year three depression was related to externalizing problem at 36 months is likely due
to maternal reporting bias given there is evidence that maternal depression may inflate
maternal reports of child behavior problems (Goodman & Brumley, 1990; Radke80

Yarrow, Cummings, Kuczynski, & Chapman, 1985). Although attachment security was
included in the model predicting externalizing problems and separate analyses were
conducted for both boys and girls, no formal hypotheses addressed mediating and
moderating influences, nor were contextual risk factors consistently included in the
models.
In a correlational study among a small sample of 34 mother-infant dyads,
maternal depression assessed at 44 and 54 months via the CES-D were significantly
correlated with both internalizing and externalizing problem behaviors as measured using
the CBCL/4-18 at 54 months of age (Hubbs-Tait et al., 1996). Results from regression
analyses controlling for sex revealed that maternal depression at 44 months significantly
predicted externalizing problem behaviors at 54 months, and that maternal depression at
both 44 and 54 months were significant predictors of internalizing problem behaviors at
54 months. However, these results should be interpreted with caution given that the
authors do not consider the high collinearity between depression scores at 44 and 54
months. Including two variables in a single model that are highly correlated with one
another yields biased estimates.
A preschool follow-up study of infants of dysphoric mothers was conducted when
the children were a mean age of 3.9 years. Postpartum depression (Field, Lang, &
Martinex, 1996) was measured at three months using the BDI, and child problem
behaviors were assessed using the CBCL-2/3. MANOVA results revealed a significant
main effect of postpartum depression for child depression (internalizing), aggressive
behavior (externalizing), and destructive behavior (externalizing); with dysphoric
mothers rating their children as having higher levels of depression, aggressive, and
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destructive behaviors, as compared to nondysphoric mothers. Women in this sample
were not asked about current levels of depression at the time of maternal report of
problem behaviors.
In a longitudinal investigation of 92 women and their first-born children, no
association was found between postpartum depression and child problem behaviors at
four years old (Caplan et al., 1989). Problem behaviors were assessed via maternal report
using the Behavioural Screening Questionnaire (Richman & Graham, 1971), which
assesses feeding difficulties, sleep problems, temper tantrums, excessive dependency,
miserable mood, peer relationships, and lack of compliance. A psychiatrist who was
blinded to the mothers’ psychiatric histories also rated children on problem behaviors.
Although mothers who were concurrently depressed at 4 years reported significantly
more behavioral difficulties in their children, no evidence supported a relationship
between postpartum depression and behavioral problems at age four.
Another study found no association between postpartum depression and child
problem behaviors at age four and a half (Phillipps & O'Hara, 1991). Women were
initially recruited into the study during the second trimester of pregnancy and followedup at four and a half years to assess problem behaviors using the CBCL/4-18. Postpartum
depression was assessed using the BDI and a semi-structured interview adapted from the
Schedule of Affective Disorders and Schizophrenia (Endicott & Spritzer, 1978) at both
recruitment and the follow-up interview. Bivariate analyses revealed that postpartum
depression was not significantly associated with scores on the internalizing or
externalizing scales of the CBCL/4-18; however RDC-defined maternal depression at
four and a half years was significantly associated with both internalizing and
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externalizing behaviors, and postpartum depression was significantly associated with
later depression. The researchers concluded that although a direct association between
postpartum depression and child problem behaviors was not detected, postpartum
depression may pose a risk to child behavior problems given it increases a woman’s risk
for later non-postpartum depression. It is also possible that maternal depression at age
four and a half was found to be associated with both internalizing and externalizing
problems due to biased maternal reports in the context of current depression.
One last study to be reviewed investigated the impact of maternal depression at 18
months and five years postpartum assessed via the CES-D and internalizing and
externalizing problems at age seven measured using the CBCL/4-18 among a small highrisk sample (Lyons-Ruth et al., 1997). Mothers and teachers both completed the
CBCL/4-18 to reduce reporting bias among mothers concurrently experiencing
depression; and analyses were conducted to predict both continuous scores on the
CBCL/4-18 and dichotomous scores of clinical significance. Women were classified as
depressed if they had experienced depression at either 18 months or five years.
Regression results controlling for a cumulative demographic risk variable, infant
sex, maternal psychosocial problems, and infant attachment at 18 months revealed a
significant association between maternal depression at 18 months or five years and both
internalizing and externalizing child behavior problems at age seven, as reported by the
mother (both continuous values and dichotomous scores of clinical significance).
Maternal depression at 18 months or five years was also found to be significantly
associated with teacher reports of internalizing and externalizing behaviors (continuous
scores) but only predictive of internalizing clinical scores. Given that maternal
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depression at 18 months and five years was predictive of both maternal and teacher
reports of problem behaviors at age seven provides strong evidence that an association is
likely to exist since the influence of maternal reporting bias found in many studies was
removed. The results also suggest that despite an association between maternal
depression and continuous problem behavior scores, maternal reports of externalizing
behaviors reaching clinical significance may be an overestimate, given maternal
depression did not significantly predict teacher reports of externalizing behaviors
reaching clinical significance. It has already been reviewed that depressed mothers tend
to rate their children higher in terms of externalizing behaviors.
Summary.
In summary, there is strong empirical support for relationships between
postpartum depression in general, and chronicity of depressive symptoms in particular,
and display of problem behaviors in children. Only a few studies have failed to find a
significant association, two of which employed bivariate analytic techniques, and one of
which the long-term assessment of problem behaviors was made at 18 months
postpartum, possibly too early to detect significant differences in child behaviors.
There is some evidence for relationships between symptom severity and timing of
onset and later behavioral difficulties in children, although studies investigating these
associations are far fewer. Only one study explored the impact of symptom severity
revealing a positive association between the worst episode of maternal depression during
the five-year follow-up period and problem behaviors in children at age five.
Two studies were reviewed that explored the impact of timing of symptom onset
on display of problem behaviors. One ran separate logistic regression models for women
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experiencing depression in 1988 only, 1991 only, and 1988 and 1991. Results found that
all three classifications of postpartum depression significantly predicted child problem
behaviors at 1991, with increasing odds ratio values across categories (women depressed
in 1991 only had higher odds ratio values than women depressed in 1988). Although on
the surface findings suggest that later onset depression may pose a greater risk to child
problem behaviors than earlier onset depression, this finding is more likely a
methodological artifact of obtaining maternal reports of problem behaviors in 1991, in
which depression was also assessed.
The second study found contrasting results making it difficult to draw clear
conclusions regarding the relationship between timing of onset and child problem
behaviors. In this study, the impact of onset was only explored among women
experiencing a single elevated rating of depression during the study period. Research
findings revealed that problem behaviors were only higher for children whose mothers
reported being moderately depressed at six months or five years, compared to mothers
who reported being moderately depressed during pregnancy or immediately postpartum.
Furthermore, problem behaviors were only higher for children whose mothers reported
being severely depressed at five years, compared to mothers who reported being severely
depressed during pregnancy, immediately postpartum, or six months postpartum. Once
again, significant associations with depression onset at five years (for both moderately
and severely depressed mothers) are likely related to maternal bias in reporting of child
behaviors in the context of postpartum depression rather than a true association between
later onset depression and child problem behaviors. The finding of an association
between depression onset at six months for moderately depressed mothers is evidence of
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a “sensitive” period of onset, however this time point was only compared to pregnancy,
immediately postpartum, and five years postpartum. Further research with more finite
assessments of depression is needed to more clearly explicit critical periods of
development in which symptom onset increases risk for adverse child outcomes.
Overall there is strong empirical support for a relationship between postpartum
depression and child problem behaviors, with the potential of an increased risk for
internalizing problem behaviors as compared to externalizing problem behaviors. This
latter point is still under debate however due to mixed findings. Although many studies
find an association between postpartum depression and internalizing problems, only a
few studies have also documented a positive association with externalizing problems.
The contributions of these studies are limited due to methodological flaws. One study
concurrently assessed postpartum depression along with maternal reports of child
problem behaviors making the assessment vulnerable to reporting bias. Mothers'
experiences with depression upwardly bias their ratings of externalizing behaviors.
Another study found that maternal reports indicated a relationship between depression
and externalizing problems reaching clinical significance, but teacher reports did not.
This finding suggests that perhaps maternal reports are inflated in the context of
depression and must be interpreted in light of other individuals’ ratings of child problem
behaviors. Nevertheless, most studies utilized a total problem behavior score as the
major dependent variable (including both internalizing and externalizing problem
behaviors) and found positive associations.
There is also room for debate regarding differential vulnerability of boys and
girls to exposure of postpartum depression. Although boys are generally accepted as
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being at higher risk for adverse outcomes than girls in the context of postpartum
depression, one study did find a significant interaction effect between exposure to
postpartum depression and child sex, with daughters of depressed mothers displaying
higher levels of externalizing problems compared to daughters of nondepressed mothers.
These rates were however similar to rates of externalizing problems reported for all boys,
despite their exposure to postpartum depression. Another study did not find an increased
risk for girls, but instead for boys. Exposure to depression during the first year
postpartum predicted internalizing problems among boys only.
As mentioned above, maternal reports of problem behaviors simultaneously
with postpartum depression may inflate rates of adverse outcomes in children in the
context of postpartum depression. When exploring the impact of exposure to postpartum
depression at 18 months or five years on problem behaviors reaching clinical
significance, maternal reports predicted both internalizing and externalizing problems,
whereas teacher reports only predicted internalizing problems. Mothers with a history of
depression tended to overreport the prevalence of problem behaviors in their children.
Another study exploring the impact of timing of depression onset on total problem
behaviors revealed significant findings only among children of mothers who were
severely depressed at five years, the same time point in which maternal reports of
problem behaviors were ascertained. This finding was likely a methodological artifact
given that maternal depression and child problem behaviors were measured concurrently.
More studies also investigated the role of mediating and moderating effects on
the relationship between postpartum depression and display of problem behaviors in
children as compared to those investigating the impact of postpartum depression on child
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social competence. Such investigations were far from uniform however necessitating
future research to more thoroughly explore these influences to better direct prevention
efforts. Nevertheless, empirical evidence from this review suggests that contextual risk
factors such as marital adjustment, social support, and exposure to life stresses partially
mediate the impact of postpartum depression on child problem behaviors. Attachment
security and maternal sensitivity did not appear to mediate the relationship, nor was
maternal sensitivity found to moderate the impact of postpartum depression on child
problem behaviors.
Limitations of Current Research
One significant limitation in the current literature investigating the influence of
postpartum depression on social competence and behavior problems is the wide variation
in operationalization of maternal depression. For example, some studies use indices of
self-report symptom checklists to measure postpartum depression, whereas others utilize
more stringent diagnostic criteria. Self-report assessment tools have been criticized for
over-diagnosing “depression” while failing to identify some women who meet formal
diagnostic criteria (Campbell & Cohn, 1991; Gotlib, Whiffen, Mount, Milne, & Cordy,
1989); and have also been associated with non-depressive psychiatric disturbances such
as anxiety (Garrison & Earls, 1986). Application of diagnostic criteria to define
postpartum depression on other hand is time and labor intensive given it requires a oneon-one in-depth interview by a trained professional to assess symptomatology and
provide a diagnosis. This may not be feasible in large community samples.
Even comparisons among studies utilizing the same type of assessment tool for
depression (self-report symptom checklist or diagnostic criteria) are complex given the
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wide variety of measurement instruments and interviews found in the literature.
Examples of self-report measures used to assess postpartum depression in the literature
investigating the impact of postpartum depression on child development have included
the EPDS, the CES-D, the BDI, and the DSSI. Further, studies employing diagnostic
criteria to classify women as depressed in the postnatal period have utilized several
interviews including the SCID, the SPI, and the SADS. These interviews have been used
in conjunction with either the DSM criteria or the RDC criteria for diagnosis.
Furthermore, the time period in which researchers consider to represent
postpartum depression greatly varies across studies. For example, some studies strictly
use symptoms during the first six to 12 months following delivery, whereas others
include episodes of depression throughout the child’s life to represent risks associated
with postpartum depression. In addition, quite a few studies employed lifetime indices of
depression including maternal episodes of depression prior to pregnancy and birth.
Additional methodological limitations of existing literature investigating the
impact of postpartum depression on child social competence and problem behaviors
include wide variation in study designs, sample populations, and inclusion of contextual
risk factors to control for confounding effects. Study designs employed in investigations
have included both cross-sectional and longitudinal designs. Although longitudinal
designs are preferable given the desire to establish causality, these studies have often
employed retrospective inquiry of depressive symptoms given long intervals between
assessment periods requiring valid recall of symptomatology. Furthermore, a wide
variety of samples have been researched including clinical, community, and high-risk
multi-problem samples. It is critical to review and digest research findings in light of the
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sample population given that not all studies uniformly control for confounding effects of
psychosocial stressors and demographic characteristics that may place some children at
increased risk of experiencing negative developmental outcomes. In fact not many
studies have included contextual risk factors during data analysis to conserve statistical
power given small sample sizes.
Perhaps the greatest limitation in the current literature exploring the
relationship between postpartum depression and child outcomes is the failure to fully
consider the heterogeneity of women’s experiences with depression. Although more
studies have investigated depression characteristics such as chronicity, severity of
symptoms, and timing of symptom onset on behavioral difficulties and child social
competence, these studies are quite limited due to unsophisticated analytic techniques
employed. Although noteworthy that a considerable number of studies have investigated
distinct features of postpartum depression on adverse outcomes in children, these studies
are still restrictive in terms of elucidating clear mechanisms of influence given they often
truncate longitudinal data into a single variable for analysis purposes and neglect to
consider the experience of depression along a child’s developmental trajectory, whether it
be chronicity, severity, or timing of onset.
For example, many studies constructed a chronicity variable by classifying
women into categories based on the number of episodes of depression they had
experienced during the study period (e.g., never depressed, sometimes depressed,
chronically depressed). This type of classification not only disregards the potential
impact of sequential episodes of chronic depression (women experiencing two episodes
of depression two years apart may be classified the same as women experiencing back to
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back episodes across assessment periods); but it also ignores the experience of chronicity
along the child’s developmental trajectory (a classification of chronically depressed at 36
months is likely to have a more severe impact on child outcome than a classification of
chronically depressed at six months).
Another example is the single study that investigated the impact of postpartum
depression severity on child outcome. The study explored the influence of depression
severity on child problem behaviors at age five revealing a significant association
between the worst episode of depression experienced from pregnancy to five years of age
and total problem behaviors. Despite the availability of data on symptom severity at
multiple time points within the five-year follow-up period, the highest symptom level
regardless of time in which the mother experienced it, was used to predict the child’s
behavior at age five. This operationalization of severity is limited given it does not
consider the differential impact severity of postpartum depression symptoms may have at
various time points along the child’s developmental trajectory. For example, it is likely
that a child exposed to severe symptoms earlier in the postpartum period (one, six, or 12
months) would have increased risk for behavioral difficulties than a child exposed to
severe symptoms later in the postpartum period (15, 24, or 36 months).
Similarly, studies exploring the impact of timing of symptom onset have been
limited largely due to the potential for maternal reporting bias in the context of maternal
depression, and the relatively few time points in which depression was measured. For
example, one study found that women who experienced depression in 1991 only had
higher odds ratios for children with problem behaviors than women who had experienced
depression in 1988 only. It appeared that later onset depression posed the greatest risk to
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child problem behaviors, however behavioral difficulties were assessed via maternal
reports at the same home visit as maternal depression. It is critical for future research to
control for or remove from analysis women who are concurrently experiencing
depression while providing a maternal report on some aspect of development to reduce
the potential for reporting bias in the context of maternal depression.
Another study found significantly higher levels of problem behaviors among
children of mothers who had experienced depression at either six months or five years as
compared to during pregnancy or immediately postpartum. Although interesting, this
finding does not elucidate much regarding sensitive periods along the child’s
developmental trajectory in which onset of depressive symptoms may pose the greatest
risk due to sporadic assessments of postpartum depression with lengthy intervals during
the postnatal period.
One last limitation of current research is the relatively little exploration of
mediating and moderating influences between the impact of postpartum depression on
child social competence and display of problem behaviors. To fully develop the
prevention implications of promoting child development in the context of postpartum
depression, it is critical to understand the individual, social and environmental factors that
influence the likelihood that exposure will lead to negative outcomes; as well as
understanding the proximal consequences of exposure that result in increased risk for
negative outcome.
Conclusions
In conclusion, postpartum depression has been accepted as having serious
implications for the mother’s ability to function effectively in her role as mother and
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caregiver posing a threat to the developing child. Despite a considerable amount of
research exploring the effects of postpartum depression on child social competence and
display of problem behaviors including social competence and display of problem
behaviors, much of the literature has failed to fully consider the heterogeneity of
women’s experiences with postpartum depression and how the nature and course of
depressive episodes may differentially impact the likelihood of negative outcomes in
children. Even among longitudinal studies that have investigated more finite features of
depression including chronicity, severity, and timing of symptom onset, the ways in
which variables were operationalized and treated during analysis greatly undermined
their ability to elucidate causal mechanisms of risk along the child’s developmental
trajectory. It is also critical for future research endeavors to more thoroughly test the
influences of mediating and moderating factors to inform prevention efforts directed to
promote the healthy development of children in the context of maternal depression.
Mechanisms of Influence
As stated above, future research exploring the impact of postpartum depression on
child social competence and display of problem behaviors needs to more thoroughly test
the influences of mediating and moderating factors to inform prevention implications of
social development in the context of maternal depression. Using attachment theory as a
conceptual framework, it is hypothesized that postpartum depression impacts long-term
child social competence and display of problem behaviors through a decreased ability of
the mother to recognize, interpret, and respond to infant signals. Decreased maternal
sensitivity in turn is expected to impact the child’s internal working model of self, other,
and the relationship between self and other, influencing expectations and affective
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responses in future interpersonal relationships, thus impacting long-term social
development. Exposure to nonmaternal care is hypothesized to moderate the relationship
between maternal depression and child social competence and display of problem
behaviors by influencing the formation and/or translation of internal working models in
future interpersonal relationships. Figure A below presents the conceptual framework for
testing the effect of maternal depression on child social competence and display of
problem behaviors. The empirical evidence for each of these pathways will follow.
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Figure A
Conceptual Framework for Testing the Effect of Maternal Depression on Child Social
Competence and Display of Problem Behaviors with Mediating and Moderating
Influences

•
•

Moderating Variables
Maternal Sensitivity
Exposure to Nonmaternal Care

Maternal Depression
• Exposure
• Timing of Initial
Onset
• Severity
• Chronicity

Child Social
Competence and
Display of Problem
Behaviors at
First Grade

Maternal Sensitivity

Effects of Postpartum Depression on Maternal Sensitivity
As previously discussed, maternal sensitivity refers to maternal behaviors that are
contingent on infant behaviors, timely, and appropriate (Ainsworth et al., 1974; Maccoby
& Martin, 1983; Smither & Pederson, 1988). Ainsworth described the sensitive mother
as one who meshes her initiations with her infant’s actions and behaviors, capitalizing on
the infant’s sense of timing and interests to achieve a cooperative and harmonious
interaction (Ainsworth, 1969). A sensitive mother is capable of perceiving things from
the child’s point of view, regards the child as a separate person, and respects the child’s
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activities and thus avoids interruption (Ainsworth, Bell, & Stayton, 1971). Further,
sensitive mothers must also learn to adapt to their infant’s behavioral changes and signals
of autonomy as the child transitions to toddlerhood (LeCuyer-Maus, 2000). As empirical
evidence suggests, a mother experiencing depression may find it extremely difficult to
parent with high levels of sensitivity (Klaus et al., 1995).
In fact depression in general, for both men and women, is associated with a range
of difficulties with interpersonal communication (Murray et al., 1999). Depressed
mothers are thought to interact less sensitively with their infants because they are
preoccupied with their own negative cognitions and feelings (Pyszczynski & Greenberg,
1987), interfering with their ability to notice and respond contingently to infant cues.
Depressed mothers, particularly those also faced with social adversity, have been shown
to be more withdrawn, inconsistent, intrusive, hostile, under stimulating, and over
stimulating; comprising their ability to provide responsive, sensitive, and nurturing
environments for their infants to optimally grow and develop (Cummings & Cicchetti,
1990; Field, Healy, Goldstein, & Guthertz, 1990; Lyons-Ruth, Zoll, Connell, &
Grunebaum, 1986). Cox, Puckering, Pound, and Mills (Cox, Puckering, Pounds, &
Mills, 1987) found that depressed mothers of two-year-old children were less responsive
to the child’s overtures and cues and more likely to respond with control when the child
was distressed. Other studies have shown that depression influenced a mother’s ability to
accurately interpret the needs of her infant (Main, Kaplan, & Cassidy, 1985; ZahnWaxler, Iannotti, Cummings, & Denham, 1990). Mothers unable to appropriately read
infants’ cues were more likely to try to socialize with their infants when the infant was
hungry, play with the infant when the child was tired, and feed the child when he or she
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was attempting to initiate social interaction (Ainsworth et al., 1974). Incongruent
interactions such as these convey to the child that his or her attachment behaviors are
functionally ineffective impacting the child’s appraisal processes underlying the
attachment behavioral system, which will eventually become internalized as mental
representations guiding future social interactions. Further, depressed mothers and their
toddlers have been found to exhibit less mutually positive affect, more mutually negative
affect, as well as less interactive coordination as compared to nondepressed mothertoddler dyads (Jameson et al., 1997; Radke-Yarrow et al., 1985).
Chronicity of depressive symptoms has been documented to particularly impair a
mother’s ability to nurture her child in a sensitive and responsive manner. Campbell,
Cohn, and Meyers (Campbell, Cohn, & Meyers, 1995) found that women who were
chronically depressed from the postpartum period through six months were less sensitive
and engaged during feeding and play episodes at four months, and less positive with their
infants during face-to-face interactions at two, four, and five months; as compared to
mothers whose depression had remitted by six months. Another study found that
chronically depressed mothers were less sensitive and available to their infants, as well as
more negative during play than women who had reported intermittent depression
(Frankel & Harmon, 1996). Yet still the NICHD Early Child Care Research Network,
utilizing the same data set as the present dissertation, found that women who reported no
symptoms of depression during the first three year’s of the child’s life were the most
sensitive, followed next by mothers reporting intermittent depression, with chronically
depressed mothers having the lowest levels of maternal sensitivity (NICHD Early Child
Care Research Network, 1999b). When comparing changes in maternal sensitivity from
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15 to 24 months, the researchers also found that the chronically depressed group of
women was the only group to show a systematic decline, suggesting that developmental
changes in children’s behavior at 24 months (increased mobility, verbal ability, bids for
autonomy) may be particularly challenging for mothers experiencing chronic depression.
Research exploring moderators of the association between postpartum depression
and maternal sensitivity revealed significant effects of maternal perceived acceptance by
each parent during childhood, as well as spousal aggression. Among depressed mothers,
those who reported high levels of perceived acceptance by her own parents during
childhood, as well as those who reported low levels of spousal aggression, were less
likely to display insensitive maternal behaviors as compared to depressed mothers who
reported high levels of perceived parental rejection during childhood and high levels of
spousal aggression (Crockenberg & Leerkes, 2003). In conclusion, strong empirical
evidence supports a relationship between mothers’ experiences with postpartum
depression and decreased levels of maternal sensitivity.
Effect of Maternal Sensitivity on Child Development
Most studies exploring the influence of maternal sensitivity on child
development consider its impact on child attachment security to the primary caregiver, as
measured by the Strange Situation procedure. As previously presented, Ainsworth and
her colleagues were the first to examine such an association in her seminal study
conducted with 26 mother-infant dyads from Baltimore, concluding that sensitive
responsiveness to infant signals and communications was the most important aspect of
maternal behavior associated with attachment security (Ainsworth, Blehar, Waters, &
Wall, 1978b). Critics argued that Ainsworth over generalized the results from her small
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sample (Gerweitz & Boyd, 1977; Lamb, Thompson, Gardner, & Charnov, 1985b)
sparking controversy in the field. In a meta-analytic study attempting to sort through
issues of association, Goldsmith and Alansky (Goldsmith & Alansky, 1987) concluded
that many studies did in fact replicate the predictive power of maternal sensitivity,
however noted that the actual size of the effect was much smaller than once believed.
Arguments ensued as many researchers continued to support Bowlby’s theoretical
emphasis and Ainsworth’s empirical findings on maternal sensitivity as a crucial
antecedent of attachment security claiming methodological weaknesses of studies
included in the meta-analysis as the culprit behind a low effect size.
A second meta-analytic review (DeWolff & van Ijzendoorn, 1997) including 66
studies exploring the relationship between maternal sensitivity and attachment security
concluded that a mother’s ability to respond appropriately and promptly to infant signals
was in fact a moderate predictor of attachment security. Although the researchers noted
that sensitivity could not be considered the exclusive and most important factor in the
development of attachment, they did emphasize a direct and fairly strong causal
relationship. Other parental behaviors found to be related to attachment security were
emotional warmth and support, positive regard for the child, as well as synchrony and
mutuality in the interaction. They also determined that despite initial expectations, the
duration of home observation in ascertaining maternal sensitivity (long or short) did not
impact the magnitude of the association, nor did setting of observation (home versus
laboratory).
Other studies published after the aforementioned second meta-analytic review on
the association between maternal sensitivity and attachment security in toddlers have
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found a positive, direct relationship (Koren-Karie, Oppenheim, Dolev, Sher, & EtzionCarasso, 2002; Pederson, Gleason, Moran, & Bento, 1998). The debate regarding its
importance as an antecedent of attachment security continues however as no study has
been able to replicate the magnitude of effect originally reported by Ainsworth. In
response, Ainsworth and other proponents of the critical role of maternal sensitivity in the
development of attachment security and other developmental outcomes in children assert
that the difficulty providing empirical confirmation may be related to the challenge
involved in employing a valid and comprehensive description of mother-child interaction,
rather than indicating the theoretical unimportance of the construct (Ainsworth & Marvin,
1995; Pederson & Moran, 1995). In summary, it is fairly accepted that maternal
sensitivity including emotional warmth, responsiveness to stress, moderate and
appropriate stimulation, as well as interactional synchrony is associated with attachment
security at 12 to 15 months in a normal setting (Belsky, Rosenberger, & Crnic, 1995).
Another subset of research exploring the impact of maternal sensitivity on child
development investigates its association with cognitive development including language
skills and social competence. One study found positive associations between maternal
sensitivity at six, 13-, and 24-months and child IQ and language competence at 24
months (Olson, Bates, & Bayles, 1984). Maternal sensitivity during infancy was also
found to be related to child vocabulary at 12 months of age (Ruddy & Bornstein, 1982),
as well as child IQ at age six (Coates & Lewis, 1984). In a more recent study, maternal
sensitivity averaged over a six to 36-month period was found to be a powerful predictor
of child school readiness and verbal comprehension scores at age three (NICHD Early
Child Care Research Network, 1999b). It is suggested that sensitive mothers stimulate
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their children more often than insensitive mothers, and engage in more verbal interaction
promoting cognitive and language development.
Maternal sensitivity during infancy has also been associated with increased social
competence of toddlers (Clarke-Stewart, Vanderstoep, & Killian, 1979). These children
have been shown to be more sociable, self-confident, curious, and more able to tolerate
frustration (Matas, Arend, & Sroufe, 1979; Vandell, Owen, Wilson, & Henderson, 1988).
Children of insensitive parents display more problematic behaviors and have lower levels
of reported cooperation (Kopp, 1992; NICHD Early Child Care Research Network,
1999b).
In addition to having a direct effect on child development, maternal sensitivity has
also been shown to mediate the impact of postpartum depression on cognitive and
language development (NICHD Early Child Care Research Network, 1999b).
Conclusions from such research deduce that low levels of sensitivity demonstrated by
depressed women may be more directly responsible for poorer cognitive and language
development in children than the presence of depressed mood alone. Maternal sensitivity
was also shown to moderate or buffer the relationship between maternal depression and
child verbal comprehension at age three. Children whose mother reported being
depressed some of the time performed better on expressive language when they had a
more sensitive mother, as compared to those with a less sensitive mother. The potential
mediating and moderating influences of maternal sensitivity on the association between
maternal depression and child social competence and display of problem behaviors at
grade one is important to elucidate to guide future interventions targeting depressed
mothers.
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Further, there is a substantial body of empirical literature exploring the impact of
attachment security on long-term outcomes including social and cognitive development.
The research in this area will be reviewed in this section given maternal sensitivity is a
positive predictor of attachment security, which in turn is thought to be the earliest
assessment of a child’s internal working model of self and other within the social world,
which is hypothesized to be the mechanism of influence linking maternal sensitivity and
long term child development.
Attachment security has been linked with cognitive and social development in
children. Ainsworth and Bell (Ainsworth & Bell, 1970; Ainsworth & Bell, 1974) found
a signification correlation between child attachment security and intelligence as measured
by intelligence quotient (IQ) scores among 11-month-old infants. Although Matas
(Matas et al., 1979) documented a higher average IQ at 23 months among children
classified as secure at 18 months, as compared to those classified as insecure, the
difference was not statistically significant (Matas et al., 1979). In a study of two and
three year old children, child attachment security was positively associated with peer
responsiveness and reciprocal interaction, and negatively associated with unsociable
behaviors including crying, physical aggression, and verbal threats (Lieberman, 1977).
Attachment security was also found to be related to display of problem behaviors at age
four and five with more children classified as insecurely attached at 12 and 18 moths of
age displaying problem behaviors (Erickson, Sroufe, & Egeland, 1985).
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Moderating Influence of Exposure to Nonmaternal Care
Women in the Workforce.
The U.S. Bureau of the Census (U.S. Bureau of the Census, 1992) reported that
by the early 1990’s, more than one half of mothers of infants under the age of one were in
the labor force. As the number of two income families continues to increase, along with
the changing roles of women and men in family life, more children in the United States
are being cared for by individuals outside the home. It has been estimated that between
1975 and 1990, the number of licensed childcare centers grew 300%, and the number of
children in nonmaternal childcare increased fourfold (Fellmeth, 1999).
A number of factors have been associated with the increase in number of children
in nonmaternal care including welfare policies, financial constraints, and for some
families a perceived need to enhance the educational environment for their child (Bailey,
2000). Perhaps the greatest influence on the rise in number of children in nonmaternal
care during the 1990’s, particularly among low income children, was the enactment of the
Personal Responsibility and Work Opportunity Reconciliation Act, also known as
welfare to work, in 1996 (Collins & Lundgren-Gaveras, 1999).

Welfare to work

legislation increased employment requirements for welfare recipients including mothers
of young children creating a vast need for mothers to find childcare arrangements while
maintaining employment (Collins & Lundgren-Gaveras, 1999; Handler, 2004; Handler,
Zimbeck, Chavkin, & Adams, 2003; Howes, 2000). Between 1996 and 1998, it has been
estimated that an additional 741,000 never-married single mothers entered the labor force
as a result of welfare reform (Lerman & Ratcliffe, 2001).
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Regardless of reason, exposure to nonmaternal care has become a normative
experience for American children. By 1997, 79% of children under the age of three years
regularly spent time in non-parental care, with 39% of these children in care for 35 or
more hours per week (Cappizzano & Adams, 2000). Among kindergarten students
enrolled in 1998, 81% had previous exposure to nonmaternal care prior to school entry
(West, Denton, & Germino-Hausken, 2000).
The changing context of the early caregiving environment as well as the increased
number of infants in nonmaternal care have raised a number of concerns among parents,
researchers, and policymakers about the potential risks of exposure to nonmaternal care
to the social and emotional development of children, particularly the mother-child
attachment relationship. Concern is particularly aroused for mothers with limited
financial resources, such as women affected by welfare reform policy, who are less likely
than more affluent mothers to secure high quality childcare that is more adept at
facilitating optimal social development (Howes, 2000). In this study however, I plan to
explore the potential benefit of exposure to nonmaternal care, in the context of
postpartum depression. The literature supporting a potential buffering influence will be
summarized below.

Hierarchy of Attachment.
Perhaps the most misunderstood construct in attachment theory is that of
monotropy (Lieberman & Zeanah, 1995), the premise that infants tend to have a primary
attachment figure, usually the mother (Bowlby, 1969). Bowlby was influenced by the
work of Lorenz who documented that young goslings become imprinted onto a single
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moving object during a sensitive period within the first few days of life (Lorenz, 1952).
Although Bowlby believed that human infants do in fact have a primary caretaker, he did
not believe that infants only become attached to one person. Instead he asserted the
routine attachment of infants to multiple individuals, in which an internal hierarchy, or
order of preference, is established. Within this hierarchy, a child may first turn to the
preferred or primary caretaker upon activation of the attachment behavioral system,
relying on secondary and tertiary attachment figures when necessary. The internal
hierarchy of attachment figures explains why some children cease crying sooner when
soothed by their mother as compared to their father, or prefer to be put to bed by one
parent to the other. Such a preference is not indicative of greater love or affection. In
fact, Lieberman and Zeanah (Lieberman & Zeanah, 1995) suggest that children may have
several attachment hierarchies fulfilling distinct needs. For example, a child may prefer
to play with his or her father displaying a greater range of positive affect and exploratory
behaviors, but still turn to the mother when feeling in need of comfort or protection.
Indeed, several studies have investigated the development of attachment
relationships between children and alternative childcare providers, all supporting the
notion that attachment relationships in childcare settings develop similarly to motherchild attachment relationships. In one study of center-based care, Raikes (Raikes, 1993)
found that attachment security of toddlers increased as children spent more time with the
providers. It was observed that as time with the child increased, childcare providers
became more sensitive and responsive to child cues. Further, Barnas and Cummings
(Barnas & Cummings, 1997) compared children’s attachment behaviors with long-term
staff members, classified as being at the center for three or more months, with short-term
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staff members. Results showed that children directed more attachment behaviors to longterm staff as compared to short-term staff, and long-term staff providers were more
successful in soothing distressed children than short-term staff providers.
Further, research suggests that children with a prior history of relationship
difficulties can form secure attachment relationships with new caregivers, given sensitive
and responsive care. One study (Howes & Segal, 1993) observed toddlers that had been
removed from their homes due to maternal abuse or neglect and placed in high-quality
shelter care. After two months, nearly half (47%) of the children had developed secure
attachment relationships with their caregiver, as assessed via the Attachment Q-Sort.
Furthermore, children who had remained in the shelter for longer periods of time were
found to be more secure than children with shorter stays.
Another study (Howes & Ritchie, 1998) investigated changes in children’s
attachment organization with teachers after being removed from community childcare
environments due to problem behaviors, and placed in a therapeutic preschool. Child
attachment security was assessed using the Attachment Q-Sort two and six months after
placement in the therapeutic school. Results documented that attachment security
increased over time, suggesting that children reorganized their attachments to teachers
following repeated positive interactions (Howes, 1999).
In summary, Bowlby asserted the routine attachment of infants to multiple
individuals. Although he was primarily referring to infant attachment to both mother and
father figures, empirical support has documented that children exposed to nonmaternal
care develop attachment relationships with caretakers in much the same way as children
develop attachment relationships to parents. As time with a given caregiver increases,
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children’s experiences of interacting with the caregiver become cognitively organized
and internalized. Although internal working models of the mother-child attachment
relationship, once established, might serve as a template to guide future social
interactions and relationships with other individuals including alternative caregivers,
children can form multiple attachment relationships with multiple caregivers, with
varying levels of security (Zeanah, Boris, & Scheeringa, 1997). Children with prior
relationship difficulties, when exposed to alternative settings with sensitive caregivers,
appear to either reorganize their attachment representations when they encounter
sensitive and responsive caregivers, or they construct independent relationships based on
new experiences with new providers. Thus, in the context of maternal depression where
maternal sensitivity is expected to be low, exposure to nonmaternal care is hypothesized
to buffer the negative impact of depression on child social competence and display of
problem behaviors.
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Summary
In this study, the following hypotheses will be tested.
1. Maternal depression is associated with child social competence and display of
problem behaviors at first grade.
1.1.

Maternal depression, in general, during the first three years
postpartum is negatively associated with child social competence
and display of problem behaviors at first grade.

1.2.

Timing of initial onset of maternal depression, during the first
three years postpartum, is associated with child social competence
and display of problem behaviors at first grade, with earlier onset
episodes having the greatest negative impact.

1.3.

Severity of maternal depression along the trajectory of initial
onset is associated with child social competence and display of
problem behaviors at first grade, with severity of symptoms
having the greatest negative impact with earlier onset episodes.

1.4.

Chronicity of maternal depression is associated with child social
competence and display of problem behaviors at first grade, with
chronicity of symptoms having the greatest negative impact at
later time points.

2.

The relationship between maternal depression and child social competence
and display of problem behaviors at first grade is mediated by maternal
sensitivity.
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3.

The effect of maternal depression on child social competence and display of
problem behaviors at first grade is stronger among mothers who rate low in
maternal sensitivity.

4.

The effect of maternal depression on child social competence and display of
problem behaviors at first grade is weaker among children exposed to
nonmaternal care.
The proposed study aims to advance the current knowledge base by addressing many

of the limitations in the current literature in the field of postpartum depression and child
social competence and display of problem behaviors by addressing the following points.
1. Consideration of women’s heterogeneity of depression experiences using
statistical modeling that capitalizes on longitudinal data to clarify the impact of
timing of initial onset, symptom severity, and depression chronicity along the
child’s developmental trajectory.
2. Statistical adjustment for a multitude of sociodemographic variables including
child sex, child birth order, maternal age, maternal race, maternal ethnicity,
maternal education, presence of husband or partner in the home, family receipt of
public assistance (including food stamps, aim to families with dependent children,
or WIC), and maternal rates of breastfeeding at one month postpartum.
3. Exploration of the mediating and moderating effect of maternal sensitivity.
4. Exploration of the moderating effect of exposure to nonmaternal care.
5. Exclusion of women reporting elevated levels of depression at first grade to
reduce potential for maternal reporting bias.
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Chapter Three: Methodology
This chapter describes the methods that will be used to conduct this study. The
chapter is divided into seven sections: (1) purpose of study; (2) research hypotheses; (3)
overview of study design; (4) overview of NICHD SECC data set; (5) NICHD SECC
population and sample; (6) NICHD SECC instrumentation and study variable selection;
(7) NICHD SECC data collection methods; (8) data scoring; (9) data analysis; and (10)
design limitations.
Purpose of Study
The purpose of this study is to investigate the associations between maternal
depression during the first three years postpartum and child social competence and
display of problem behaviors at first grade. The impact of several characteristics of
maternal depression will be examined including general exposure, timing of initial onset,
severity of symptoms, and chronicity of symptoms. This study will also explore the
mediating and moderating influences of maternal sensitivity, as well as the moderating
influence of exposure to nonmaternal care.
Research Hypotheses
This study tests the following hypotheses:
1. Maternal depression is associated with child social competence and display of
problem behaviors at first grade.
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1.1. Maternal depression, in general, during the first three years postpartum is
negatively associated with child social competence and display of
problem behaviors at first grade.
1.2. Timing of initial onset of maternal depression, during the first three years
postpartum, is associated with child social competence and display of
problem behaviors at first grade, with earlier onset episodes having the
greatest negative impact.
1.3. Severity of maternal depression along the trajectory of initial onset is
associated with child social competence and display of problem
behaviors at first grade, with severity of symptoms having the greatest
negative impact with earlier onset episodes.
1.4. Chronicity of maternal depression is associated with child social
competence and display of problem behaviors at first grade, with
chronicity of symptoms having the greatest negative impact at later time
points.
2.

The relationship between maternal depression and child social competence
and display of problem behaviors at first grade is mediated by maternal
sensitivity.

3.

The effect of maternal depression on child social competence and display of
problem behaviors at first grade is stronger among mothers who rate low in
maternal sensitivity.
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4.

The effect of maternal depression on child social competence and display of
problem behaviors at first grade is weaker among children exposed to
nonmaternal care.
Overview of Study Design
This study is based upon secondary analysis of data from the National Institute of

Child Health and Human Development Study of Early Child Care (NICHD SECC), a
multi-site, prospective, longitudinal study designed to explore the effects of exposure to
nonmaternal care on child developmental outcomes. During Phase I of the study, 1,364
families with full-term healthy newborns from ten sites across the nation were enrolled,
of which 1,223 continued to participate in Phase II. Data for this study will consist of
infants and their families who participated in both Phase I and Phase II of the NICHD
SECC, and had complete contextual data available for all variables of interest. Further,
mothers that report elevated symptoms of depression at first grade will be excluded from
analyses to decrease potential maternal reporting bias of child social competence and
display of problem behaviors. A combination of ordinary least square (OLS) regression
and logistic regression models will be built to explore the impact of maternal depression
on child social competence and display of problem behaviors at first grade.
Overview of NICHD Study of Early Child Care
The NICHD Study of Early Child Care (SECC) is a multi-site, prospective,
three-phase longitudinal study designed to explore the effects of exposure to nonmaternal
care during infancy, early childhood, and middle childhood on child developmental
outcomes. The NICHD director initiated the study in 1989 in response to the growing
number of children receiving care from individuals other than their mothers (NICHD
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Early Child Care Research Network, 1994). The primary goal of the study was to
examine variations in early child care experiences of infants and toddlers, and to study
the effects of these variations on concurrent and long-term child development, including
social, emotional, language, cognitive, and physical development.
To accomplish study objectives, a multi-center research network was formed to
design and implement a common research protocol for each participating site. Ten
locations near a major university were chosen including Little Rock, Arkansas
(University of Arkansas), Irvine, California (University of California), Lawrence, Kansas
(University of Kansas), Boston, Massachusetts (University of New Hampshire),
Philadelphia, Pennsylvania (Temple University), Pittsburgh, Pennsylvania (Penn State
University), Charlottesville, Virginia (University of Virginia), Morganton, North
Carolina (Western Carolina Center), Seattle, Washington (University of Washington),
and Madison, Wisconsin (University of Wisconsin). The principal investigators from
each site represent a wide range of theoretical and methodological perspectives related to
childcare research, thus providing a rich base of knowledge and expertise.
During Phase I of the study (1991-1995), a cohort of 1,364 children and their
families were enrolled when the children were one month of age. This cohort of children
was studied intensively until the children were 36 months in age. During Phase II of the
study (1996-1999), 1,223 children and their families continued to participate and were
followed through first grade to investigate the impact of nonmaternal care on long-term
child development. Phase III of the study is currently underway and will follow up with
over 1,100children and families who participated in Phase I through sixth grade.
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The study design was guided using an ecological developmental framework
taking into consideration a multitude of factors including family and home environments,
childcare environments, and individual differences among children. Multiple measures
of a single construct are often included in the SECC given that many aspects of child
behavior and development under review do not have a universal, well-accepted
instrument of measurement. Further, multiple methods are employed to collect empirical
data including trained observations, in-depth interviews, questionnaires, and standardized
testing.
During Phase I, data were collected on an age-based chronological schedule at
five major assessment periods including one month (enrollment), six months, 15 months,
24 months, and 36 months. One-month enrollment data were collected in a visit to the
child’s home. At six months, data were collected in the child’s home and at the child’s
primary child care arrangement. At 15, 24, and 36 months, data were collected in the
child’s home, childcare arrangement, and in the laboratory. Data were collected via
telephone interview at three-month intervals in between major data collection
assessments.
During Phase II, data were collected during three major assessment periods
including 54 months, kindergarten, and first grade. At 54 months, data were collected in
the child’s home, childcare arrangement, and in the laboratory. At kindergarten,
questionnaires were sent to the child’s family at home, and to the child’s teacher at
school. At first grade, data were collected in the child’s home, at school, in the
laboratory, and in the child’s after-school care arrangement. Phone interviews were
conducted at 42, 46, 50, 60, and 66 months.
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In summary, the NICHD SECC study design was envisioned to be a benchmark in
modern social science research. With a greater purpose of providing empirical data to
formulate and inform social policy related to infant care, the SECC employed much effort
to ensure study integrity including: (1) adequate funding to allow the procurement of a
large sample across multiple sites; (2) time for previously independent researchers to
meld ideas into a cohesive unitary design; (3) adoption of an ecological developmental
framework to guide the study; (4) careful training of all data collectors across sites; (5)
use of significant incentives and family friendly assessment practices to minimize
attrition; and (6) ensured support for a period long enough to allow documentation of the
interplay of contextual forces in helping to shape the development of children (NICHD
Early Child Care Research Network, 1994).
NICHD SECC Population and Sample
Target Population and Sampling Frame
The ten study sites selected to participate in the NICHD SECC were selected
based on competing scientific merit rather than probabilistic sampling considerations
(NICHD Early Child Care Research Network, 1991c). At each site, participating
hospitals from which participants would be sampled were chosen based on factors such
as location within a given city, previous working relationship with the principal
investigator, nature of patient load, and availability. The sample was thus not intended to
be nationally representative. Instead, the target population for generalization of findings
is defined as the catchment of all babies (the index subjects) and their related families
born in participating hospitals during the recruitment phase of the study, January through
November 1991. The sampling frame for the study was 8,986 women giving birth during
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selected 24-hour sampling periods, which were established on a site-by-site basis to
ensure an unbiased and fully representative sample at each site (NICHD Early Child Care
Research Network, 1991c).
Sampling Plan
The study employed a three-stage sampling plan through which a total of 1,364
families with full-term healthy newborns were enrolled when the children were one
month of age. During the first stage of recruitment, mothers were contacted in the
hospital shortly after their infant’s birth and were screened for eligibility and invited to
participate in the study, if eligible. Participants were excluded from the study if: (1) the
mother was under the age of 18; (2) the mother was not proficient in English; (3) the
family planned to move outside the catchment area within the year; (4) infants of multiple
births, and those with medical complications; (5) mothers with medical problems or
acknowledged substance abuse, or who were placing their infants up for adoption; (6)
mothers who lived a considerable distance from the site or who were enrolled in another
study; and (7) mothers who lived in a neighborhood deemed by police too unsafe for
home visitation; (NICHD Early Child Care Research Network, 2000). Another 1.5%
refused to be interviewed in the hospital, and 3.4% of women requested not to be
contacted after returning home from the hospital. A total of 5,416 (60.3%) mothers met
eligibility criteria and agreed to be contacted for further participation in the study. This
phase of recruitment provided the research team insight into the demographic
characteristics of the catchment population to guide sampling and recruitment during
phase two.
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The second stage of recruitment occurred during a phone interview conducted by
site staff two weeks after infant delivery. Call lists of families eligible at stage one were
generated by a central data center, and families were contacted to recruit two to three
families in the study per week at each site (NICHD Early Child Care Research Network,
2003). The data center monitored specific characteristics of eligible families and made
adjustments to increase the opportunity for adequate representation of various groups (at
least 10% single parent households; at least 10% mothers with less than a high school
education; and at least 10% ethnic minority mothers (Research Triangle Institute, 1999a).
The data center also ensured that recruited families included mothers who planned to
work or go to school full time (60%) or part time (20%) in the child’s first year, as well
as mothers who planned to stay at home with the child (20%). Further exclusion criteria
applied during the second stage of recruitment included the elimination of infants who
remained in the hospital for more than seven days postpartum, families that planned to
move outside the catchment area within the next three years, families that could not be
reached after three attempts, and those who refused to participate. Phone interviews were
conducted with 3,015 (55.7%) families, of which 1,526 (50.6%) were eligible for the onemonth interview.
During the third stage of recruitment, site staff attempted to contact the 1,526
families who remained eligible for study participation after stage two of the sampling
plan. Families were officially enrolled upon successful completion of all data collection
through the one-month interview. The final sample for the NICHD SECC was 1,364
families. A summary of the sampling process is provided as a flow chart in Figure B.
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Figure B
The NICHD SECC Sampling Process
Hospital Screening
N=8986

Eligible for Two-Week Phone Interview
N=5416 (60.3%)

Two-Week Phone
Interview Not Conducted
N=2401 (44.3%)

Not Eligible for Two-Week Phone Interview
N=3570 (39.7%)

Two-Week Phone
Interview Conducted
N=3015 (55.7%)

One-Month Interview
Not Scheduled
N=1489 (49.4%)

One-Month Interview
Scheduled
N=1526 (50.6%)

One-Month Interview
Not Completed
N=162 (10.6%)

One-Month Interview
Completed
N=1364 (89.4%)

NICHD Sample: Phase I
Based on hospital screening recruitment data, 53% of mothers enrolled during
Phase I (n=1,364) planned to work or go to school full time during the child’s first year,
23% planned to work or go to school part time, and 24% planned to stay home with the
child (Appelbaum, 1993). Hospital screening recruitment data also revealed that
participants represented a wide range of socioeconomic and sociocultural backgrounds
(11% low education, 24% ethnic-minorities as observed by the hospital interviewer); and
both two-parent families (86%) and single-parent families (14%) were included.
Recruited families did not differ significantly from other families eligible to participate in
the study on major demographic characteristics (maternal education, percentage in
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different ethnic groups, and presence of a husband or partner in the home); except that
mothers in the study had a 4% higher rate of intention to be employed during the child’s
first year as compared to nonparticipating mothers (NICHD Early Child Care Research
Network, 2001). Although the sample was not designed to be nationally representative, a
comparison of the final sample with others living in the same census tracts and nationally
revealed that the SECC sample was similar to both comparison groups related to
household income and ethnicity (NICHD Early Child Care Research Network, 2000).
Table 2 describes selected demographic characteristics of the enrolled SECC sample
based on hospital screening recruitment data.
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Table 2
Selected Characteristics of NICHD SECC Sample from Hospital Screening Recruitment
Data
Characteristic
Educational level – Mother
<12th grade
High school/GED
Some college
BA level work
Postgraduate work
Ethnicity of mother
White
Black
Hispanic
Other
Partner at home
No
Yes
Mother’s plan for hours/week at work
or school during child’s first year
<10 hours
10-29 hours
30+ hours
Don’t know

N
-152
328
389
324
171
-1035
179
82
68
-194
1170
--

Percent
-11.1
24.0
28.5
23.8
12.5
-75.9
13.1
6.0
5.0
-14.2
85.8
--

329
307
727
1

24.1
22.5
53.3
0.1

Note: Due to rounding, some percentages may not total 100.

Limitations of Study Sample
Results are only generalization to the population of infants and their related
families born in participating hospitals within the ten sites during 1991, given use of nonprobabilistic methods for sample determination. Results cannot be generalized to infants
born to mothers under the age 18, those not fluent in English, and those with medical
conditions including substance abuse. Results also cannot be generalized to infants that
were part of a multiple birth, and those that experienced medical complications.
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Restrictions in the sample to families who resided in neighborhoods considered safe for
home visitation, based on police reports, also may impact the generalizability of findings.
Further, during Phase II of the study, 141 (10.6%) families were lost to
attrition. Reasons for non-continuation in the study included: child or family moved
away (31.21%); child illness or death (2.84%); study takes too much time (17.73%);
family missed two major assessments (20.57%); personal reasons (20.57%); and safety or
other (7.1%). Comparison of family characteristics of those that remained enrolled in the
study during Phase II versus those that did not continue to participate were assessed using
chi-square tests of independence and one-way ANOVAs. Results revealed that nonwhite mothers, mothers with less education, mothers with no husband or partner living at
home at one-month postpartum, families on public assistance, mothers not breastfeeding
at one-month postpartum, and younger mothers were more likely to drop out of the study.
No differences were detected by maternal ethnicity, child sex, presence of maternal
depression at one month, or maternal sensitivity at six months postpartum. Table 3
summarizes findings.
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Table 3
Comparison of Phase II Participants Versus Drop Outs
Chi-Square Tests of Independence
% Drop
ChiPattern of Finding
Out
Square(df)
Maternal Race
White
Black/Afro-American
Other
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at Home
No
Yes

Receipt of Public Assistance
No
Yes
Maternal Ethnicity
Non-Hispanic
Hispanic
Child Sex
Male
Female
Breastfeeding at One Month
No
Yes
Depressed at One Month
No
Yes

9.23
16.67
12.70

9.40(2)*

Non-white mothers were
more likely to drop out of
the study.

13.85
10.99
6.69
6.06

13.93(3)*

Mothers will less education
were more likely to drop out
of the study.

15.66
9.43

7.07(1)*

Mothers with no husband or
partner living at home at one
month were more likely to
drop out of the study.

8.31
19.0

26.03(1)*

Families on public
assistance were more likely
to drop out of the study.

10.05
16.39

2.53(1)

Not Significant

10.21
10.46

0.02(1)

Not Significant

15.50
6.44

29.66(1)*

9.86
11.46

0.72(1)

Mothers not breastfeeding at
one month were more likely
to drop out of the study.
Not Significant
Continued on the next page
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Table 3 (Continued)

Mean (SD)
Maternal Age
Drop Out
Non-Drop Out

26.61 (5.63)

One-Way ANOVAs
F (df)
Pattern of Finding
11.23(1)*

28.28 (5.61)

Maternal Sensitivity at Six
Months
Drop Out
3.10 (0.61)
Non-Drop Out
3.07 (0.59)
* Indicates significance at p<.05.

0.15(1)

Younger mothers were more
likely to drop out of the
study.

Not Significant

The study sample will further be limited. Only infants and their families that
had complete contextual data on all variables of interest, and those whose mothers did not
have elevated depression scores at grade one, will be included in analyses. Infants and
families with incomplete contextual data, or with mothers with elevated depression scores
at grade one, may be statistically different.
NICHD SECC Instrumentation and Study Variable Selection
The NICHD SECC is a comprehensive study implementing 67 instruments in
Phase I and 78 instruments during Phase II for data collection purposes. Only
instrumentation and variables pertinent to this study will be reviewed below, organized
by construct within the conceptual framework for testing the effect of maternal
depression on child social competence and display of problem behaviors at first grade.
Refer to Figure A, page 100, for a review of the study’s conceptual framework.
Sociodemographic Control Variables
Sociodemographic data were assessed using the One Month Home Interview
(NICHD Early Child Care Research Network, 1991a), a standardized interview guide
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developed for the NICHD SECC. Data collected included information on the family and
child including child sex, birth order, mother’s age and ethnicity, prevalence of
breastfeeding, and information on the child’s father. Sociodemographic variables
selected to statistically control for potential confounding influences for this study include
child sex, child birth order, maternal age, maternal race, maternal ethnicity, maternal
education, breastfeeding at one month, presence of husband or partner in the home, and
whether or not the family is on public assistance (including food stamps, aid to families
with dependent children, or WIC). The sociodemographic control variables to be
included in this study, along with response options are listed in Table 4.
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Table 4
Sociodemographic Control Variables Selected for Study Inclusion
Variable
Child Sex
Child Birth
Order
Maternal Age
Maternal Race

Maternal
Ethnicity

Data Source
One Month
Home Interview
One Month
Home Interview
One Month
Home Interview
One Month
Home Interview

One Month
Home Interview

Item(s)
What is the sex of your baby?
Is BABY your first child?
How many other children have you had?
Let me verify your age. My records show
you’re __. Is that right?
How would you describe yourself?

How would you describe yourself? Are
you of Hispanic origin?

Response Coding
1=Male
2=Female
Continuous variable
Continuous variable
1=White
2=Black or Afro-American
3=Other

1=American Indian, Eskimo, Aleut
2=Asian or Pacific Islander
5=Other (Specify)
0=No
1=Yes
Continued on the next page

Note: For purposes of this study, the “other” maternal race category has been modified from its original form to include: (1)
American Indian, Eskimo, Aleut; (2) Asian or Pacific Islander; and (3) Other.
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Table 4 (Continued)
Variable
Maternal
Education

Data Source
One Month
Home Interview

Item(s)
How much school have you completed?

Breastfeeding

One Month
Home Interview
One Month
Home Interview

Are you breastfeeding BABY now?

Presence of
husband/partner
in the home
Public assistance

One Month
Home Interview

Can you tell me who lives here in your
home with you, their relationship to you,
and their ages?
Is your family receiving income from any
of the sources listed below (food stamps,
AFDC, or WIC?

Response Coding
1=High school graduate/GED or less
2=Some college but no degree, AA degree or
vocational school
3=Bachelor’s degree from college of university
4=Graduate level work
1=Yes
0=No
0=No
1=Yes
0=No public assistance
1=Public assistance

Note: For purposes of this study, the “graduate level work” maternal education category has been modified from its original form to
include: (1) some graduate work or a master’s degree; (2) law degree; and (3) more than one master’s degree or a doctoral degree
(M.D., Ph.D., Ed.D., etc.).
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Maternal Depression
Maternal depression is the major construct of interest in the study. In addition
to exploring the impact of exposure to maternal depression, in general, on child social
competence and display of problem behaviors, characteristics of depressive episodes will
also be considered. Specifically, the impact of timing of initial onset of depression, the
severity of symptoms, and the chronicity of symptoms, will be explored in relation to
child social competence and display of problem behaviors at first grade.
Maternal depression was assessed in the NICHD SECC using the Center for
Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1977), a well-validated 20item self-report scale intended to measure symptoms of depression in non-clinical
populations. Respondents are asked to circle the answer that comes closest to describing
how often they have felt a particular way during the past week. Sixteen of the items
express negative experiences and four items express positive experiences to avoid
tendencies toward response set (see Table 5 for a complete listing of CES-D items). The
CES-D is not designed to diagnose depression but instead to assess the prevalence of
depressive symptomatology in the general population.
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Table 5
Items Comprising the CES-D Scale
Item
I was bothered by things that usually don’t bother me.
I felt that everything I did was an effort.
I felt that I was just as good as other people.
I had trouble keeping my mind on what I was doing.
I felt sad.
I felt fearful.
I felt lonely.
I had crying spells.
I talked less than usual.
My sleep was restless.
I enjoyed life.
I felt that I could not shake off the blues even with the
help from my family/ friends.
I thought my life had been a failure.
I was happy.
I could not get “going.”
I felt hopeful about the future.
People were unfriendly to me.
I did not feel like eating; my appetite was poor.
I felt depressed.
I felt that people dislike me.
Response options include 0=rarely or none of the time (less than once a week);
1=some or a little of the time (one to two days a week); 2=occasionally or a moderate
amount of time (three to four days a week); or 3=most or all of the time (five to seven
days a week). A total score is computed by summing each of the 20 items after reverse
coding the four positively worded items. The potential range of scores is zero to 60 with
values greater than or equal to 16 indicative of potential depression.
Scale development included item selection from a pool of previously validated
depression assessment tools including the Beck’s Depression Inventory (Beck et al.,
1961), the Zung Self-Rating Depression Scale (Zung, 1965), and the Raskin Depression
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Rating Scale (Raskin, Schulterbrandt, Reating, & Rice, 1967). Pretests were conducted
among small convenience samples to improve item clarity and acceptability.
Field tests conducted by CES-D researchers included four samples: 2,846 adults
who participated in an one-hour interview including the CES-D (Q1); 1,089 adults who
participated in a shortened version of the Q1 interview and participated in test-retest
procedures (Q2); 1,552 adults from Q1 that were reinterviewed at a later time interval
(Q3); and 105 psychiatric patients (Q4) (Radloff, 1977). These field test samples were
used to generate both reliability and validity estimates.
Although factor analysis conducted on field test samples identified four factors
with loadings above .40 including depressed affect, positive affect, somatic and retarded
activity, and interpersonal problems (Derogatis & Lynn, 1999; Radloff, 1977), internal
consistency estimates were high resulting in the recommendation that the total aggregate
score be utilized. Coefficient alpha values in the general population were .85 for Q1
whites, .85 for Q2 whites, and .84 for Q3 whites, and the value was .90 in the clinical
sample (Radloff, 1977).
Test-retest reliability estimates were expected to be moderate given that the CESD scale was designed to measure current level of depression, which is expected to
fluctuate across time. Test-retest assessments were conducted using two methods (selfreport mail-back and one-on-one interview) and across two, four, six, eight, and 12 week
intervals. Correlations ranged from .51 to .67 for the mail-back method (n=419) and
from .32 to .54 for the one-on-one interview method (n=1441) (Radloff, 1977).
Scale validation was demonstrated by testing the instrument’s ability to
discriminate among clinical and non-clinical adults. Results revealed much higher CES129

D scores for psychiatric inpatients as compared to non-clinical adults. Of the psychiatric
inpatients, 70% scored at or above the cutoff value of 16, whereas only 21% of the nonclinical sample scored at or above the threshold level (Radloff, 1977). Convergent
validity was also assessed by correlating test scores from the CES-D with other measures
of depressive symptoms including the Rockliff Depression Rating Scale (Rockliff, 1971),
the Raskin Depression Rating Scale (Raskin et al., 1967), and the Hamilton Rating Scale
(Hamilton, 1960), among psychiatric patients. Correlations ranged from .44 to .54 at
time of admission (Radloff, 1977).
The home interviews conducted with field test samples Q1, Q2 and Q3 also
included an array of additional measures such as depressed mood and well-being. Across
all samples, the pattern of correlations between the CES-D and these other measures
provided evidence of discriminant validity. Correlations were much higher between the
CES-D and other indices of depressed mood or psychological symptoms (.37-.63) as
compared to correlations between the CES-D and indices intended to measure positive
aspects of functioning or other variables such as medication usage or physical illness (.25 - .32) (Radloff, 1977). Other validation studies using the CES-D have been
conducted showing further evidence of construct validity and can be reviewed elsewhere
(Derogatis, Lipman, & Covi, 1973; Weissman, Sholomaskas, Pottenger, Prusoff, &
Locke, 1977).
In this study, composite CES-D scores at one month, six months, 15 months,
24 months and 36 months will be included as predictor variables. Maternal depression
symptomatology at first grade will be considered an exclusion variable. Women scoring
at or above threshold levels of depression symptoms at first grade will be removed from
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analyses given that previous research findings have documented inflated maternal ratings
of adverse outcomes in children in the context of simultaneous depression.
In some analyses, the composite CES-D score will be dichotomized to represent
whether or not a woman scored at or above threshold levels for symptomatic depression.
In other analyses, the continuous depression score will be used. Yet still, to investigate
the impact of maternal depression chronicity on child social competence and display of
problem behaviors at first grade, a series of dummy variables will be created at each time
point. The dummy variables will represent women who: (1) are newly depressed; (2)
have remitted depression; (3) have recurrent depression, or depression after remittance;
and (4) are chronically depressed. For each dummy variable, the reference category will
be nondepressed women.
Table 6 outlines the maternal depression variables selected for study inclusion, the
data collection site for each time point, and the number of mothers completing the
instrument at each assessment.
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Table 6
Maternal Depression Variables Selected for Study Inclusion
Maternal Depression

Data Source

# Participants

CES-D
CES-D
CES-D
CES-D
CES-D
CES-D

1,343
1,265
1,223
1,097
1,181
1,002

1 month
6 months
15 months
24 months
36 months
1st grade

Maternal Sensitivity
Maternal sensitivity is proposed to mediate the relationship between maternal
depression and child social competence and display of problem behaviors at first grade.
Maternal sensitivity is also hypothesized to moderate the relationship, with maternal
depression having the greatest negative impact on child social competence and display of
problem behaviors at first grade among children of mothers rated less sensitive.
Maternal sensitivity is best observed in the context of mother-child interaction.
No standard measurement instrument of mother-child interaction was prevalent in the
literature, prompting NICHD SECC researchers to sponsor the development of its own
procedure and scaling instrument for administration, the Mother-Child Interaction
procedure (NICHD Early Child Care Research Network, 1991b), of which maternal
sensitivity is one key component.
The Mother-Child Interaction procedure (NICHD Early Child Care Research
Network, 1991b) consists of a semi-structured play situation in which maternal and child
interactive behaviors are observed and rated for quality. The procedure was designed to
elicit a representation of interactions that may occur between mother and child and to
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highlight the mother’s capacity to interact in a sensitive, warm, and stimulating manner
with her infant (Research Triangle Institute, 1999b). The play situation can occur in
either the child’s home or in a laboratory setting, and activities involved in the play
situation vary depending on the child’s developmental age.
Trained coders view the interaction via taped video recordings and rate quality of
behaviors on a four-point or seven-point scale ranging from ‘not at all characteristic’ to
‘highly characteristic’ for the four-point scale, and ‘very low’ to ‘very high’ for the
seven-point scale. The maternal behaviors rated in the Mother-Child Interaction
procedure to assess maternal sensitivity at six, 15, and 24 months include sensitivity to
nondistress, positive regard for the child, and intrusiveness. At 36 months, three
conceptually similar but more age appropriate maternal behaviors toward the child were
observed including supportive presence, respect for autonomy, and hostility. Higher
scores on the maternal sensitivity composite represent higher levels of the attribute. Brief
descriptions of the maternal behaviors indicative of maternal sensitivity are described in
Table 7. More detailed markers of maternal sensitivity as delineated by NICHD SECC
researchers include: (1) acknowledgment of the child’s affect; (2) contingent
vocalizations by the mother/mother conversation that is responsive to the content of the
child’s talk and or activity, for three year olds; (3) facilitating the manipulation of an
object of child movement/facilitating, but not over controlling the child’s play with
objects or his or her motor activity, for three year olds; (4) appropriate attention focusing;
(5) evidence of good timing paced to the child’s interest and arousal level; (6) slowing
the pace when the child appears overstimulated or tired/changing the pace when the child
appears understimulated, overexcited, or tired, for three year olds; (7) picking up on the
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child’s interest in toys or games; (8) shared positive affect; (9) encouragement and praise
of the child’s efforts; (10) providing an appropriate level of stimulation when needed;
(11) sitting on the floor or a low seat, at the child’s level, to interact; and (12) timely
discipline that matches the nature of the violation under consideration and the child’s
ability to understand and benefit from whatever reprimand is offered, for three year olds
(NICHD Early Child Care Research Network, 1992, 1993).
Table 7
Brief Description of Maternal Sensitivity Behaviors Assessed Via the Mother-Child
Interaction Procedure
Behavior
Sensitivity to non-distress

Intrusiveness

Positive regard for the child
Supportive presence

Respect of autonomy

Hostility

Brief Description of Behavior
Extent to which mother-child interaction is characterized
by prompt and appropriate responses to the child’s
social gestures, expressions, and signals, and is
generally child-centered.
Degree to which the mother imposes her agenda on the
child as opposed to interacting in a way that provides a
sense of control to the child.
Quality and quantity of expressions to the child that
connote the mother’s positive feelings toward the child.
Extent to which mother expresses positive regard and
emotional support to the child. May include
acknowledging the child’s accomplishments,
encouraging the child, or providing reassurance when
the child is having difficulty with a task.
Reflects the degree to which the mother acts in a way
that recognizes and respects the validity of the child’s
individuality, motives, and perspectives.
Maternal expression of anger, discounting, or rejecting
the child.

The Mother-Child Interaction procedure was developed in response to a lack of
previous standardized measures to assess quality of mother-child interaction. The
activities included in the play situations were derived from previous research on parent134

child interaction (Snow, 1989; Vandell, 1979). No further detail is provided on the
development of the Mother-Child Interaction procedure.
Deborah Vandell and Margaret Owen developed the qualitative rating scale to
assess observed behaviors in the procedure (Research Triangle Institute, 1999b) based on
previous research on parenting quality and its importance to the development of secure
attachment relationships and competence in children (Ainsworth et al., 1978a; Egeland &
Farber, 1984; Fish, Stifter, & Belsky, 1993). In developing the qualitative rating for
maternal sensitivity, Vandell and Owen supported the observation of maternal sensitivity
to nondistress, positive regard for the child, and intrusiveness at the six, 15, and 24 month
observations, and supportive presence, respect of child autonomy, and hostility at the 36
month observation. Detailed descriptions of mothers exhibiting each behavior were
explicated to facilitate coding of observed play interactions between mother and child.
Estimates of internal consistency reliability were computed for maternal
sensitivity composites at each data collection time point and ranged from 0.70 to 0.78
(Appelbaum, Batten, & Wendell, 1994; Bland, Batten, Appelbaum, & Wendell, 1995,
1996; James, Appelbaum, Batten, & Wendell, 1993). Intercoder reliability at each time
point was also assessed by having two coders independently rate levels of maternal
sensitivity for 19-20% of the tapes randomly selected at each time point (NICHD Early
Child Care Research Network, 1999a, 1999b). Intraclass correlations for maternal
sensitivity were .87, .83, .84, and .84 at six, 15, 24, and 36 months, respectively. No
evidence of validity was provided.
Maternal sensitivity is hypothesized to both mediate and moderate the relationship
between maternal depression during the first three postpartum years and child social
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competence and display of problem behaviors at first grade. Maternal sensitivity
composites created from observation data from the Mother-Child Interaction procedure at
six months, 15 months, 24 months, and 36 months, continuously scored, will each be
used in this study. Table 8 outlines the measurement of maternal sensitivity including
time assessment, data source, maternal behaviors rated, and response options.
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Table 8
Measurement of Maternal Sensitivity
Time Assessment

Data Source

6 Months

Mother-Child
Interaction
Procedure

Rated Maternal Behaviors
•
•
•

Sensitivity/responsivity to nondistress
Positive regard for the child
Intrusiveness (reverse scored)

Response Coding
1=Not at all characteristic
2=Minimally characteristic
3=Moderately characteristic
4=Highly characteristic

15 Months

Mother-Child
Interaction
Procedure

•
•
•

Sensitivity/responsivity to nondistress
Positive regard for the child
Intrusiveness (reverse scored)

1=Not at all characteristic
2=Minimally characteristic
3=Moderately characteristic
4=Highly characteristic

24 Months

Mother-Child
Interaction
Procedure

•
•
•

Sensitivity/responsivity to nondistress
Positive regard for the child
Intrusiveness (reverse scored)

1=Not at all characteristic
2=Minimally characteristic
3=Moderately characteristic
4=Highly characteristic

36 Months

Mother-Child
Interaction
Procedure

•
•
•

Supportive presence
Respect for child autonomy
Hostility (reverse scored)
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1=Very low
2=Low
3=Moderately low
4=Moderate
5=Moderately high
6=High
7=Very high

Social Competence at First Grade
Social competence at first grade is one of two major dependent variables
selected for this study. Social competence during the early elementary period is
necessary to develop and maintain adequate social relationships and is a key component
of healthy social development of children. The Social Skills Rating System (SSRS
) (Gresham & Elliott, 1990) is the measurement tool employed by NICHD SECC
researchers to assess levels of social competence among first grade youth. The
instrument has been well validated, and allows the assessment of several aspects of social
competence, as well as ratings to be conducted by multiple individuals including parents
and teachers.
The Social Skills Rating System (SSRS) (Gresham & Elliott, 1990) is a
comprehensive assessment of social skills for children ages three to 18 years old.
Behaviors indicative of social competence are rated for frequency and importance.
Dimensions of social competence assessed by the SSRS include cooperation, assertion,
responsibility, and self-control. NICHD researchers, using existing SSRS items,
developed an additional social competence subscale entitled peer competence. Separate
questionnaires are available for preschool (age 3-5), elementary (grades K-6), and
secondary (grade 7-12) age youth. The SSRS allows for multi-rater assessments to be
completed for each child including a separate rating scale for teachers, parents, as well as
a self-report form for students (Merrell, 1999c). Each rater form can be used alone or in
conjunction with the other rater forms.
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The first grade SSRS for mothers consists of 38 items documenting the perceived
frequency of target behaviors that influence the development of social competence.
Response options for each item are 0=never, 1=sometimes, and 2=very often. The
instrument was designed to identify deficits in positive social behaviors grouped under
four subscales including cooperation, assertion, responsibility, and self-control. The first
grade SSRS for teachers consists of 30 items documenting the perceived frequency of
socially competent behaviors. The social skill items are similar and in some cases
identical to those included on the SSRS mother form, but presented in a classroom
context. Response options are the same. The dimensions of social skills that are assessed
with the teacher form include cooperation, assertion, self-control, and peer competence.
Responsibility is not assessed with the teacher form.
The SSRS items were developed based on empirical research from child
development, clinical psychology, educational psychology, and special education
literatures (Gresham & Elliott, 1990). An initial item pool of 100 was reduced to 52
behaviors following field tests (Clark, Gresham, & Elliott, 1985). A national pilot test
was conducted during 1987 to finalize items, refine administration protocols, recruit for a
national standardization sample, and assess psychometric properties of the instrument.
During 1988, the refined SSRS was standardized on a national sample of 4,170 children
using self-ratings as well as ratings of children made by parents/guardians (n=1,0273)
and teachers (n=259) (Gresham & Elliott, 1990).
Standardization procedures included converting scale raw scores to standard
scores with a mean of 100 and standard deviation of 15 based on percentile ranks
(Gresham & Elliott, 1990; Merrell, 1999c). Standard scores were stratified by child’s age
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group, sex, and handicap status. Cutoff points of plus and minus one standard deviation
were selected to establish estimates of behavior level categories. A behavior level
categorization of “fewer” indicates that a particular child scored below one standard
deviation of the mean score, a categorization of “average” indicates that the child scored
within plus or minus one standard deviation of the mean, and a categorization of “more”
indicates that a child scored above one standard deviation of the mean. These behavioral
levels were developed by SSRS researchers to easily enable professionals to classify
children suspected to have significant social behavior problems.
Reliability assessments conducted by the American Guidance Service for the
SSRS have included internal consistency reliability and test-retest reliability (Gresham &
Elliott, 1990). Estimates of coefficient alpha reliabilities (Cronbach, 1951) for the
elementary level SSRS as reported by the American Guidance Service (Gresham &
Elliott, 1990) are summarized in Table 9. Overall, estimates of internal consistency
reliability indicate a relatively high degree of scale homogeneity. For the elementary
form of the SSRS, the American Guidance Service asked parents (n=45) and teachers
(n=288 for the social skills subscale) to rate the same children 4 weeks after the first
rating to assess stability reliability. Results indicated a high level of stability reliability
and are summarized in Table 8 (Gresham & Elliott, 1990).
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Table 9
Coefficient Alpha and Stability Reliability Coefficients for the Elementary Level SSRS
Social Competence
Subscale

Cooperation
Assertion
Responsibility
Self-Control
Total Scale

Parent/Mother
Form
Internal
Stability
Consistency
Reliability
Reliability
.77
.81
.74
.77
.65
.84
.80
.77
.87
.87

Teacher
Form
Internal
Stability
Consistency
Reliability
Reliability
.92
.88
.86
.75
--.91
.80
.94
.85

Validity assessments conducted and reported by the American Guidance Service
(Gresham & Elliott, 1990) included estimates of content, criterion, and construct validity.
Content validation efforts included a broad survey of empirical literature on the
assessment and training of social skills in children and adolescents to guide item
development to ensure adequate representation of the domains of interest (social
competence, problem behaviors, and academic competence). Further validation efforts
included selecting a panel of qualified experts to review, comment, and ultimately
nominate a pool of items to include in field and pilot tests.
Criterion-related validity was established for the elementary levels of both the
parent and teacher forms of the SSRS using convergent validity procedures against the
Child Behavior Checklist-Parent Report Form (CBCL) (Achenbach & Edelbrock, 1983),
the Social Behavior Assessment (SBS) (Stephens, 1978) and the Harter Teacher Rating
Scale (TRS) (Harter, 1985). Correlations between the social competence subscales of the
SSRS and the social competence subscale of the CBCL ranged from .37 - .51, with the
total social competence scale of the SSRS correlating .58 with the social competence
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subscale of the CBCL. The total SSRS social competence subscale correlated -.68 with
the total SBS social skills subscale (low scores on the SSRS indicate social incompetence
whereas high scores on the SBS indicate deficits in social skills). Further, results from
convergent validity procedure indicated that students rated as well adjusted on the Harter
TRS tended to have well-developed social skills as measured by the SSRS (Gresham &
Elliott, 1990).
SSRS researchers report establishing further evidence for construct validity
including (1) factor analysis to assess the test’s factorial validity; (2) determining if
changes in test scores reflect expected developmental changes and sex differences in
social competence; and (3) group separation or comparing groups theoretically expected
to differ on the test. Results from these tests all support the construct validity of the
SSRS and can be reviewed in detail elsewhere (Gresham & Elliott, 1990).
This study will investigate the impact of depression on both maternal report and
teacher report of child social competence at first grade. Further, for both maternal and
teacher reports of child social competence, the impact of depression on the total
composite will be explored, as well as for each subscale including cooperation, assertion,
responsibility (mother form only), self-control, and peer competence. The level of
measurement for these variables is continuous. Raw scores will be used in analyses for
each SSRS subscale, and standardized scores will be used for both total composites
(mother and teacher reported). Furthermore, each interval-level standardized SSRS total
composite score will be dichotomized to represent youth with average or greater than
average social competence versus those with less than average, or at-risk, levels of social
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competence. The items used to measure each subscale, for both mother and teacher
forms of the SSRS, along with corresponding response options, are listed in Table 10.
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Table 10

Measurement of Social Competence
Variable
Mother-Rated
Cooperation

Teacher-Rated
Cooperation

Data
Source
1st Grade
SSRS
Mother
Form

1st Grade
SSRS
Teacher
Form

Item
Uses free time in an acceptable way.
Keeps room clean and neat without being reminded.
Congratulates family members on accomplishments.
Puts away toys or other household property.
Volunteers to help family members with tasks.
Helps you with household tasks without being asked.
Attempts household tasks before asking for your help.
Gives compliments to friends or other children in the family.
Completes household tasks within a reasonable time.
Uses time appropriately while waiting for your help with
homework or some other task.
Uses free time in an acceptable way.
Finishes class assignments within time limits.
Uses time appropriately while waiting for help.
Produces correct schoolwork.
Follows your directions.
Puts work materials or school property away.
Ignores peer distractions when doing classwork.
Keeps desk clean and neat without being reminded.
Attends to your instructions.
Easily makes transition from one classroom activity to another.

Response Coding

0=Never
1=Sometimes
2=Very Often

0=Never
1=Sometimes
2=Very Often

Continued on the next page
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Table 10 (Continued)
Variable
Mother-Reported
Assertion

Teacher-Reported
Assertion

Data
Source
1st Grade
SSRS
Mother
Form

1st Grade
SSRS
Teacher
Form

Item
Joins group activities without being told.
Invites others to your home.
Makes friends easily.
Shows interest in a variety of things.
Is liked by others.
Starts conversations rather than waiting for others to talk first.
Is self-confident in social situations such as parties or group
outings.
Accepts friends’ ideas for playing.
Easily changes from one activity to another.
Reports accidents to appropriate persons.
Introduces himself/herself to new people without being told.
Appropriately questions rules that may be unfair.
Says nice things about himself/herself when appropriate.
Invites others to join in activities.
Makes friends easily.
Initiates conversations with peers.
Appropriately tells you when he or she thinks you have treated him
or her unfairly.
Gives compliments to peers.
Volunteers to help peers with classroom tasks.
Joins ongoing activity or group without being told to do so.

Response Coding

0=Never
1=Sometimes
2=Very Often

0=Never
1=Sometimes
2=Very Often

Continued on the next page
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Table 10 (Continued)
Variable
Mother-Reported
Responsibility

Mother-Reported
Self-Control

Data
Source
1st Grade
SSRS
Mother
Form

1st Grade
SSRS
Mother
Form

Item
Introduces herself or himself to new people without being told.
Asks sales clerks for information or assistance.
Attends to speakers at meetings such as in church or youth groups.
Politely refuses unreasonable requests from others.
Answers the phone appropriately.
Appropriately questions household rules that may be unfair.
Asks permission before using another family member’s property.
Requests permission before leaving the house.
Acknowledges compliments or praise from friends.
Reports accidents to appropriate persons.
Speaks in an appropriate tone of voice at home.
Responds appropriately when hit or pushed by other children.
Politely refuses unreasonable requests from others.
Avoids situations that are likely to result in trouble.
Receives criticism well.
Controls temper when arguing with other children.
Ends disagreements with you calmly.
Controls temper in conflict situations with you.
Responds appropriately to teasing from friends or relatives of his
or her own age.
Cooperates with family members without being asked to do so.

Response Coding

0=Never
1=Sometimes
2=Very Often

0=Never
1=Sometimes
2=Very Often

Continued on the next page
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Table 10 (Continued)
Variable

Teacher-Reported
Self-Control

Mother-Reported
Peer Competence

Data
Source
1st Grade
SSRS
Teach
Form

1st Grade
SSRS
Mother
Form

Item

Response Coding

Controls temper in conflict situations with peers.
Compromises in conflict situations by changing own ideas to reach
agreement.
Responds appropriately to peer pressure.
Responds appropriately to teasing by peers.
0=Never
Controls temper in conflict situations with adults.
1=Sometimes
Receives criticism well.
2=Very Often
Accepts peers’ ideas for group activities.
Cooperates with peers without prompting.
Responds appropriately when pushed or hit by other children.
Gets along with people who are different.
Joins group activities without being told.
Responds appropriately when hit or pushed by other children.
Makes friends easily.
Controls temper when arguing with other children.
Is liked by others.
0=Never
Gives compliments to friends or other children in the family.
1=Sometimes
Is self-confident in social situations such as parties or group outings.
2=Very Often
Responds appropriately to teasing from friends or relatives of his or her
own age.
Accepts friends’ ideas for playing.
Acknowledge compliments or praise from friends.
Continued on the next page
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Table 10 (Continued)
Variable

Teacher-Reported
Peer Competence

Mother-Reported
Social Skills Total
Raw Score
Mother-Reported
Social Skills Total
Standardized Score
Teacher-Reported
Social Skills Total
Raw Score
Teacher-Reported
Social Skills Total
Standardized Score

Data Source
Item
st
1 Grade SSRS Controls temper in conflict situations with peers.
Teacher Form Responds appropriately to peer pressure.
Makes friends easily.
Responds appropriately to teasing by peers.
Initiates conversations with peers.
Accepts peers’ ideas for group activities.
Gives compliments to peers.
Cooperates with peers without prompting.
Joins ongoing activity or group without being told to do so.
Responds appropriately when pushed or hit by other children.
st
1 Grade SSRS
-Mother Form

Response Coding

0=Never
1=Sometimes
2=Very Often

--

1st Grade SSRS
Mother Form

--

--

1st Grade SSRS
Teacher Form

--

--

1st Grade SSRS
Teacher Form

--

--
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Display of Problem Behaviors
Display of problem behaviors at first grade is the second major dependent
variable selected for this study. Display of problem behaviors in children is a sign of
adverse social development increasing risk for mental health disorders and antisocial
behavior in early adulthood. The Child Behavior Checklist for children ages 4-18
(CBCL/4-18) (Achenbach & Edelbrock, 1983) was selected as the measurement
instrument for display of problem behaviors, given that it is the most widely accepted and
used screening instrument available for tracking the emergence of behavior problems in
children.
The Child Behavior Checklist for children ages 4-18 (CBCL/4-18) (Achenbach &
Edelbrock, 1983) is one of the most widely researched parent rating scales of child
problem behaviors with over 800 published studies using it as the primary measure
(Merrell, 1999d). The CBCL includes 118 behavioral and emotional problems of
children. Parents are asked to determine how well that item describes their child
presently or within the last six months. Response options include 0=not true (as far as
you know); 1=somewhat or sometimes true; and 2=very true or often true.
Broad band dimensions of problem behaviors called syndrome scales are assessed
including withdrawn, somatic complaints, anxious/depressed, social problems, thought
problems, attention problems, delinquent behavior, and aggressive behavior. Table 11
provides a brief description of item content for each broad band syndrome scale as
adapted from Merrell (1999). Narrow band dimensions of problem behaviors are also
assessed. An internalizing problem behavior composite scale is comprised of the
withdrawn, somatic complaints, and anxious/depressed syndrome scales. An
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externalizing problem behavior composite scale is comprised of the delinquent and
aggressive behaviors. A total problem behavior scale is comprised of all eight syndrome
scales. Thus a hierarchy of scores is computed for the CBCL/4-18 including from the
lowest to highest level: broad band syndrome scales, narrow band composite scales, and
the total problems scale.
Table 11
Brief Description of Item Content by Syndrome Scale of the CBCL/4-18
Syndrome Scale
Withdrawn

Brief Description of Item Content
Likes to be alone, withdrawn and isolated, doesn’t get involved
with other people.
Somatic
Reports feeling dizzy, feels overtired, reports physical problems
Complaints
without known medical cause.
Anxious/Depressed Unhappy, sad, or depressed affect, frequent crying, verbal report of
suicidal ideation, nervous tension.
Social Problems
Does not get along well with other children, is not well liked by
other children.
Thought Problems Hears sounds or voices that aren’t there, acts confused or seems to
be in a fog, sees things that aren’t there.
Attention Problems Impulsive behavior (acts without thinking), difficulty
concentrating, fidgety or restless behavior, inattention.
Delinquent
Keeps company with children who get into trouble, runs away from
Behavior
home, school truancy, lying and cheating.
Aggressive
Arguing, cruel behavior toward persons and animals, bullying or
Behavior
meanness to others, physically fighting.
The CBCL/4-18 was an extension and revision of the Behavior Problem Checklist
(Achenbach, 1966; Achenbach & Lewis, 1971) that was developed from a thorough
review of the clinical and research literatures, case histories of over 1,000 psychiatric
patients, and consultation with clinical and developmental psychologists, child
psychiatrists, and psychiatric social workers (Achenbach, 1991). Clinical samples of
male and female youth at ages 4-5, 6-11, and 12-18 were used to conduct principal
components analyses leading to the development and refinement of the eight broad band
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syndrome scales and two narrow band composite scales (internalizing and externalizing
behaviors) (Achenbach, 1994). The CBCL/4-18 was tested with a nationwide nonclinical normative sample of 2,368 youth who had not received mental health, substance
use, or special education services for major behavioral, emotional, or developmental
problems in the previous 12 months (Achenbach & Rescorla, 2001). Additional clinical
cases from mental health settings were also included to establish clinical cutoff criterion.
Normalized t-scores were constructed separately by sex and age group.
Internal consistency, stability, and interrater reliability assessments have been
conducted on the CBCL/4-18 with strong support for the instrument’s reliability.
Estimations of reliability remain high after stratification by sex and age group. Specific
results can be reviewed elsewhere (Achenbach, 1991).
Content validity was established utilizing an extensive spectrum of sources during
item development to ensure thorough representation of the construct domain. As
discussed previously, items were developed based on the clinical and research literatures,
conversations with parents and mental health professionals regarding problems behaviors
perceived to be a concern, as well as consultation with clinical and developmental
psychologists, child psychiatrists, and psychiatric social workers. These individuals were
perceived to be both clinical and practical experts related to child problem behaviors.
Construct validity of the CBCL/4-18 has been demonstrated via several methods
including accurate distinction among clinical and non-clinical samples. Item analyses
during instrument development revealed that clinically referred children obtained
significantly higher scores on the problem behavior syndrome and composite scales as
compared to demographically similar non-clinical children. The significant associations
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between the CBCL/4-18 classifications of deviant behavior and referral status supported
that the measure in fact is related to the independently established mental health concerns
that led to referral (Achenbach, 1991), attesting to the construct validity of the
instrument.
Evidence of convergent validity against the Quay-Peterson Revised Behavior
Problem Checklist (Quay & Peterson, 1983), and the Conners Parent Rating Scale
(Conners, 1973) further substantiated the construct validity of the CBCL/4-18. Data were
collected from parents of a sample of 60 clinically referred 6-11 year old children from
various outpatient settings (Achenbach, 1991). Parents completed the three instruments
and Pearson correlations between the CBCL/4-18 and the two additional measures were
computed. The CBCL/4-18 total problem score was corrected .81 with the total problems
score of the Revised Behavior Problem Checklist, and .82 with the Connors Parent
Questionnaire (Achenbach, 1991; Merrell, 1999d).
CBCL/4-18 data for total problem behaviors, internalizing behaviors, and
externalizing behaviors will serve as the major dependent variables assessing display of
problem behaviors. No teacher data were collected.
Measurement of total problem behaviors, internalizing behaviors, and
externalizing behaviors resulted in standardized, continuous scores, which will be used
during analyses. Further, guidance was provided in instrument documentation
(Achenbach, 1991) as to how to classify deviant and non-deviant groups based on
standardized t-scores. Thus, t-scores below the recommended value of 60 will be
considered non-deviant, and those at or above 60 will categorized as deviant (borderline
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clinical range or clinically significant).

Table 12 summarizes the items of the CBCL/4-

18 by composite and syndrome scales, along with corresponding response options.
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Table 12
Measurement of Problem Behaviors
Variable by Composite and
Syndrome
Total Problem Behaviors T-Score
Internalizing T-Score
Withdrawn T-Score

Data
Source
1st Grade
CBCL/4-18
1st Grade
CBCL/4-18
1st Grade
CBCL/4-18

Item

Response Option

--

--

--

--

Would rather be alone than with other.
Refuses to talk.
Secretive, keeps things to self.
Shy or timid.
Stares blankly.
Sulks a lot.
Under active, slow moving, or lacks energy.
Unhappy, sad, or depressed.
Withdrawn, doesn’t get involved with others.

0=not true
1=somewhat or sometimes true
2=very true or often true

Continued on the next page
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Table 12 (Continued)
Variable by Composite and
Syndrome
Somatic Complaints TScore

Anxious/Depressed TScore

Data
Source
1st Grade
CBCL/4-18

1st Grade
CBCL/4-18

Item

Response Option

Feels dizzy.
Overtired.
Aches or pains (not stomachaches or headaches).
Headaches.
Nausea, feels sick.
Problems with eyes (not if corrected by glasses).
Rashes or other skin problems.
Stomachaches or cramps.
Vomiting, throwing up.

0=not true
1=somewhat or sometimes true
2=very true or often true

Complains of loneliness.
Cries a lot.
Fears he/she might think or do something bad.
Feels he/she has to be perfect.
Feels or complains that no one loves him/her.
Feels others are out to get him/her.
Feels worthless or inferior.
Nervous, high strung, or tense.
Too fearful or anxious.
Feels too guilty.
Self-conscious or easily embarrassed.
Suspicious.
Unhappy, sad, or depressed.
Worries.

0=not true
1=somewhat or sometimes true
2=very true or often true

Continued on the next page
155

Table 12 (Continued)
Variable by Composite and
Syndrome
Externalizing T-Score
Delinquent Behavior TScore

Data
Source
1st Grade
CBCL/4-18
1st Grade
CBCL/4-18

Item

Response Option

--

--

Doesn’t seem to feel guilty after misbehaving.
Hangs around with others who get in trouble.
Lying or cheating.
Prefers being with older kids.
Runs away from home.
Sets fires.
Steals at home.
Steals outside the home.
Swearing or obscene language.
Thinks about sex too much.
Truancy, skips school
Uses alcohol or drugs for non-medical purposes
(describe).
Vandalism

0=not true
1=somewhat or sometimes true
2=very true or often true

Continued on the next page
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Table 12 (Continued)
Variable by Composite and
Syndrome
Aggressive Behavior
T-Score

Data
Source
1st Grade
CBCL/4-18

Item
Argues a lot.
Bragging, boasting.
Cruelty, bullying, or meanness to others.
Demands a lot of attention.
Destroys his/her own things.
Destroys things belonging to his/her family or
others.
Disobedient at home.
Disobedient at school.
Easily jealous.
Gets in many fights.
Physically attacks people.
Screams a lot.
Showing off or clowning.
Stubborn, sullen, or irritable.
Sudden changes in mood or feelings.
Talks too much.
Teases a lot.
Temper tantrums or hot temper.
Threatens people.
Unusually loud.

Response Option

0=not true
1=somewhat or sometimes true
2=very true or often true

Continued on the next page
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Table 12 (Continued)
Variable by Composite and
Syndrome
Other Syndrome Scales
Social Problems TScore

Thought Problems TScore

Data
Source
-st
1 Grade
CBCL/4-18

1st Grade
CBCL/4-18

Item

Response Option

-Acts too young for his/her age.
Clings to adults or too dependent.
Doesn’t get along with other kids.
Gets teased a lot.
Not liked by other kids.
Overweight.
Poorly coordinated or clumsy.
Prefers being with younger kids.
Can’t get mind off certain thoughts/obsessions.
Hears sounds or voices that aren’t there.
Repeats certain acts over and over; compulsions.
Sees things that aren’t there.
Stares blankly.
Strange behavior.
Strange ideas.

--

0=not true
1=somewhat or sometimes true
2=very true or often true

0=not true
1=somewhat or sometimes true
2=very true or often true

Continued on the next page
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Table 12 (Continued)
Variable by Composite and
Syndrome
Attention Problems TScore

Data
Source
1st Grade
CBCL/4-18

Item
Acts too young for his/her age.
Can’t concentrate, can’t pay attention.
Can’t sit still, restless, or hyperactive.
Confused or seems to be in a fog.
Daydreams or gets lost in his/her thoughts.
Impulsive or acts without thinking.
Nervous, high strung, or tense.
Nervous movements or twitching.
Poor school work.
Poorly coordinated or clumsy.
Stares blankly.

159

Response Option

0=not true
1=somewhat or sometimes true
2=very true or often true

Exposure to Nonmaternal Care
Exposure to nonmaternal care is hypothesized to moderate the relationship
between maternal depression and child social competence and display of problem
behaviors at first grade, with depression having the least negative impact on child
development among children exposed to nonmaternal care. Data on characteristics of
nonmaternal care were collected using standardized interview guides developed for the
NICHD SECC. At each home interview assessment time point (one month, six months,
15 months, 24 months, and 36 months), mothers were asked about current childcare
arrangements including type of care. Response options for the child’s primary care at
each time point included: (1) mother; (2) father/partner; (3) grandparent, in-home; (4)
grandparent, other home; (5) other relative, in-home; (6) other relative, other home; (7)
non-relative, in-home; (8) non-relative, other home; (9) child care center; and (10) other.
For this study, at each assessment point, response options for nonmaternal care
including father/partner, grandparent, other relative, non-relative, child care center, and
other, will be collapsed to represent affirmative exposure to nonmaternal care, a value of
one. Mothers who report being the child’s primary caretaker will be coded as zero,
representing no exposure to nonmaternal care. Next, a series of new variables will be
created to represent ‘ever exposure’ to nonmaternal care, one for six months, one for 15
months, one for 24 months, and one for 36 months. These will be the variables used
during analyses to explore the potential moderating influence of exposure to nonmaternal
care.
Further, an additional variable will be created at each time assessment collapsing
the non center- based caretaking environments. This variable will consist of three levels:
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(1) no exposure to nonmaternal care (mother is primary caretaker); (2) exposure to non
center-based care; and (3) exposure to center-based care. Similar to the process described
above, at each time assessment (one, six, 15, 24, and 36 months), a new variable will be
created to represent type of ‘ever exposure’ including non center-based and center-based
care. The variable will be dummy coded with no exposure to nonmaternal care as the
reference category. These variables will be used during analyses to explore the potential
moderating influence of exposure to center-based nonmaternal care.
NICHD SECC Data Collection Methods
During Phase I, NICHD data collection procedures followed an age-based
chronological schedule at five major assessment periods including one month, six
months, 15 months, 24 months, and 36 months. Data collected at one month postpartum
were gathered during an interview conducted in the child’s home by trained personnel.
Sociodemographic and exposure to nonmaternal care data were collected using the One
Month Home Interview standardized guide. In addition, ratings of maternal depression
were assessed at one-month via self-report using the CES-D. Although all 20 items of
the original CES-D were included in the assessment, questions were reordered.
At six months, exposure to nonmaternal care, maternal depression, and maternal
sensitivity were assessed in the child’s home. The Six Month Home Interview guide
(parallel to the One Month Home Interview) was used to collect data on the infant’s
exposure to and type of childcare arrangement, and the CES-D was again administered as
a self-report scale to determine levels of maternal depression.
The Mother-Child Interaction procedure was administered to assess display of
maternal sensitivity during a 15-minute play session that was observed by the interviewer
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and videotaped to allow for subsequent rating by trained coders blind to other
information on participating families. The play situation consisted of two episodes that
were implemented in a fixed order (NICHD Early Child Care Research Network, 1991b).
During the first seven to eight minutes, mothers were encouraged to spend time in a fixed
location with their infants and asked to play with their infants using any toy or object
available in the home or none at all. During the second seven to eight minutes of the
procedure, mothers were given a standard set of toys they could use in play with their
infants. Examples of toys included a stuffed animal, a twin rattle, a ball, and a book with
shapes and faces.
During the 15-month data collection time point, exposure to nonmaternal care,
maternal depression, and maternal sensitivity were once again ascertained in the child’s
home. Exposure to nonmaternal care was assessed using the Home Interview (parallel to
both the One Month Home Interview and the Six Month Home Interview) administered
by trained staff, and maternal depression was measured using the self-report CES-D.
For maternal sensitivity, the observation procedure differed from the protocol
implemented at six months, and followed a “three boxes” procedure in which mothers
were asked to show their children age-appropriate toys in three containers in a set order
(NICHD Early Child Care Research Network, 2001). The home visitor instructed the
mother to have her child spend time with each of the three toys in the labeled bags in
sequential order during the next 15 minutes. Toys were selected that would: (1) be
interesting to children at that particular age; (2) foster different types of activities; and (3)
have the potential of being used differently by children and their mothers. Mothers were
not instructed to interact with their child, nor were they advised as how to break up the 15
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minutes among the three toys. Ambiguous instructions were purposefully provided to
assess: (1) how sensitive mothers were to their child’s interests and needs without clear
instructions from the home visitor; (2) if mothers appeared either uninvolved or intrusive
in the face of ambiguity; and (3) how mothers handled the transition from one toy to
another.
At 24 and 36 months, data were collected both in the child’s home and in
laboratory settings. Trained staff personnel once again assessed exposure to nonmaternal
care via administration of the Home Interview. Maternal depression was measured via
self-report using the CES-D. Maternal sensitivity was observed following the same
“three boxes” procedure described in the 15-month assessment, however observation of
mother-child interaction at 24 and 36 months occurred in the laboratory.
During Phase II, data included in this study were collected at first grade in the
laboratory and in the child’s school. In the laboratory, following a greeting and brief
explanation of the visit’s activities, mothers were provided with various questionnaires to
complete. Maternal depression was assessed using the CES-D, and maternal report of
child social competence was measured using a modified version of the elementary level
SSRS. Modifications to the original SSRS included not rating behaviors for importance,
only frequency. Child display of problem behaviors was also assessed at first grade in
the laboratory via maternal completion of the CBCL/4-18. Teacher reports of child social
competence were collected at the child’s school. Teachers were asked to complete the
elementary level SSRS. As with the mother form of the elementary SSRS, socially
competent behaviors were only rated for frequency, not importance.
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Data Scoring
Scoring for the CES-D at all assessment points was completed by first reverse
coding the four positively worded items on the scale and summing all 20 items to create a
total score for maternal depression where there were no missing values. For individuals
with four or fewer missing items on the CES-D scale, composite scores were created
using proportional weighting techniques. For proportional weighting, a composite score
was imputed by first dividing the number of items completed by an individual by the total
number of items in the scale, then multiplying the product by the obtained summation
score. Scores potentially ranged from zero to 60 with higher scores representing higher
levels of depressive symptomatology. Scores greater than or equal to 16 were considered
to be of clinical significance.
Videotaped interactions from the Mother-Child Interaction Procedure from all
assessment points were sent to the Timberland Foundation to be coded by trained raters
using the qualitative scales to rate maternal and child interactive behaviors (NICHD Early
Child Care Research Network, 1992). At six, 15, and 24 months, three four-point
maternal behavior ratings (sensitivity to nondistress, positive regard, and intrusiveness,
reverse scored) were summed to create a maternal sensitivity composite (NICHD Early
Child Care Research Network, 2001). At 36 months, three seven-point maternal behavior
ratings, age-appropriate versions of those ascertained at six, 15, and 24 months
(supportive presence, respect for autonomy, and hostility, reverse scored) were summed
to create a maternal sensitivity composite.
For child social competence, scoring for each SSRS subscale (for both mother and
teacher reports) was conducted using the ASSISTTM software purchased from the
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American Guidance Service (Circle Pines, MN). The software considered the amount of
missing data for each respondent and only computed subscale composite scores for those
individuals missing responses for 2 or fewer items for each subscale. If an individual did
have missing values on 2 or fewer items, a 1 was inputted for that item prior to
summation. For each subscale, higher scores represented a stronger affinity to
demonstrate the characteristic of interest (cooperative skills, assertiveness, responsibility,
self-control, or peer competence) as perceived by the mother or teacher.
For both maternal and teacher reports of child social competence, a social skills
total raw score was computed by summing the raw scores for each of the items in the
instrument. Higher values indicated greater youth displays of socially acceptable learned
behaviors, as perceived by the mother or teacher. Standardized scores were also
computed using the raw scores with a score above 100 indicating that the raw score was
above the mean score of similar students in which the instrument was standardized.
Child display of problem behaviors, as assessed via maternal completion of the
CBCL/4-18, was scored using the Cross-Informant Program of the Achenbach System of
Empirically Based Assessment (ASEBA) Windows® software for the CBCL/4-18
(University Medical Education Associate, Inc., Burlington, VT). Scoring was only
completed for tests with no more than 20 missing items on the instrument excluding 4
items that asked parents to write-in ‘other’ responses. The Cross-Informant Program
computed standardized t-scores for each syndrome scale by first assigning each raw score
to the midpoint of the percentile of the cumulative frequency distribution that it spanned.
Midpoint percentiles were used rather than cumulative percentiles to provide a smoother,
less skewed basis for t-score computation. After obtaining the midpoint percentiles,
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normalized t-scores were assigned enabling scales to be directly compared given a
common metric. The standardized t-scores for each syndrome scale potentially ranged
from 50 to 100 with higher scores indicating a stronger affinity to demonstrate that
particular behavior.
For each of the composite scales (internalizing behaviors, externalizing behaviors,
and total problem behaviors), summing the items comprising each scale generated raw
scores which were then were converted to standardized t-scores in the same process
described above. The standardized t-scores for internalizing problems behaviors
potentially ranged from 31-100, 30 to 100 for externalizing behaviors, and 23 to 100 for
total problem behaviors. Higher scores were indicative of a stronger affinity to
demonstrate that particular behavior.
For the internalizing, externalizing, and total problem behavior composites, tcores from 60 to 63 are considered to be in the borderline clinical range, t-scores greater
than 63 are considered to be of clinical significance, and t-scores under 60 are considered
to be within normal range (Achenbach, 1999). For categorical discrimination between
deviant and non-deviant groups related to problem behaviors, t-scores below 60 are
recommended (Achenbach, 1991).
Data Analysis
Several data analytic techniques were considered for the present study
including survival analysis and hierarchical linear modeling (HLM). The multiple
observations of maternal depression during the first three postpartum years as predictor
variables complicates the inclusion of each assessment of maternal depression in a single
model due to issues of multicollinearity. Although survival analysis allows for time166

varying covariates to be included in regression models, the dependent variables for this
study are not appropriate for event history analysis.
Furthermore, HLM is most often applied to situations where repeated measures
exist for the dependent variable. Although growth factors (change over time) can be used
to predict developmental outcomes, interpretation of findings is statistically complex and
results may not be practical for public health purposes. Given that this study hopes to
elucidate the contexts in which maternal depression poses the greatest risk to child social
competence and display of problem behaviors, interpretability and practicality of results
is critical. These values underlie the decision for the proposed data analytic plan. This
plan includes a combination of univariate, bivariate, and multivariate analyses. The SAS
software program version 8.01 (SAS Institute Inc, Cary, NC) will be used in data
analyses. A description of the univariate, bivariate, and multivariate analyses follows.
Univariate and Bivariate Analyses
First, characteristics of families included in the study sample will be compared
to those who were excluded from the study sample based on unavailability of complete
contextual data or exposure to maternal depression at first grade.
Second, frequency distributions of every categorical variable to be included in the
study will be computed to assess response distributions. For continuous variables, means
and standard deviations will be generated. Through these steps, response values that are
out of range or non-meaningful can be identified and recoded. For categorical variables,
response options may be collapsed further based on response distributions. Response
frequencies for study sample sociodemographic variables will be generated. Further,
tests of distribution normality for each continuous dependent variable will be conducted.
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Next, bivariate analyses will be conducted to test the association between each of
the sociodemographic control variables (child sex, child birth order, maternal age,
maternal race, maternal ethnicity, maternal education, presence of husband or partner in
the home, whether or not the family is on public assistance, and breastfeeding at one
month postpartum) and (1) maternal depression; (2) maternal sensitivity; (3) child social
competence and display of problem behaviors at first grade; and (4) exposure to
nonmaternal care. Then, Pearson correlation matrices will be computed for maternal
depression and maternal sensitivity across data collection time points (one month, six
months, 15 months, 24 months, and 36 months) to assess association over time. Pearson
correlation matrices will also be computed to assess (1) the associations between
maternal depression and maternal sensitivity across data collection time points; (2) the
associations between maternal depression over time and each of the continuous
dependent variables; and (3) the associations between maternal sensitivity over time and
each of the continuous dependent variables. Bivariate associations will also be explored
between (1) maternal depression and exposure to nonmaternal care; and (2) maternal
sensitivity and exposure to nonmaternal care.
Chi-squares will be computed for analyses investigating an association between
two categorical variables, and independent samples t-tests or ANOVAS will be computed
for analyses investigating an association between a categorical independent variable and
a continuous dependent variable. Last, a Pearson correlation coefficient will be
conducted to assess the association between maternal and teacher reports of social
competence in children at first grade.
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Multivariate Analyses
A combination of ordinary least square (OLS) regression and logistic
regression models will be built to explore the impact of maternal depression on child
social competence and display of problem behaviors at first grade. OLS regression will
be used when the dependent variable is continuously scored (total social competence,
social competence subscale scores, total behavior problems, total internalizing problems,
and total externalizing problems); and logistic regression will be used when the
dependent variable is dichotomous (less than average versus average or greater than
average social competence; and deviant versus non-deviant display of total problem
behaviors).
A specific order of steps will be followed when building regression models (either
OLS or logistic). First, the sociodemographic control variables will be entered as a block
to account for as much variance in the dependent variable as possible, followed next by
the predictor variable (maternal depression). If testing a mediating influence, as with
hypothesis two, the mediating variable will next be entered into the model. After all
variables of interest have been entered into the regression model, a series of diagnostics
will be conducted including tests for outliers, leverage, influence, and collinearity. The
last step in model building will be the testing of moderating effects, if appropriate given
the hypothesis. Each interaction term to be tested (maternal sensitivity and exposure to
nonmaternal care) will be entered into the full model individually.
In OLS regression, the model R-square, or percentage of variance in the
dependent variable that is accounted for by the independent and control variables, will be
used to assess the overall ability of the independent and control variables to predict each
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dependent variable. The significance of maternal depression (controlling for all other
variables in the model) in predicting child social competence at first grade will be
assessed by the p-value associated with its beta weight, or standardized multiple
regression coefficient. A p-value less than 0.05 will be used as the criterion for judging
statistical significance and rejecting the null hypothesis that the regression coefficient is
equal to zero.
For logistic regression, the overall model Wald F will be used to assess the
model’s goodness of fit and to test the null hypothesis that none of the independent
variables are related linearly to the log odds of the dependent variable. The Cox and
Snell R-square, similar to the model R-square statistic computed in OLS regression, will
also be calculated to approximate the strength of association between the predictor and
criterion variables. The significance of maternal depression (controlling for all other
variables in the model) in predicting child social competence at first grade will be
determined by its associated odds ratio and 95% confidence interval. A p-value less than
0.05 will be used to judge statistical significance and reject the null hypothesis of no
association.
Given that a major aim of this study is to explicate what aspects of depression
pose the greatest risk to child social competence and display of problem behaviors at first
grade, considering timing of initial onset, severity of symptoms along the trajectory of
initial onset, and chronicity of symptoms, a series of models will be tested and
unstandardized regression coefficients compared, for hypotheses 1.2 through 1.4. For
example, to test the hypothesis that timing of initial onset of maternal depression is
associated with child social competence and display of problem behaviors at first grade,
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with earlier onset episodes having the greatest negative impact, the following series of
models will be computed, where y equals the dependent variable and x1 through x36
represent maternal depression at various time points (one month, six months, 15 months,
24 months, and 36 months), dichotomously scored.
y=x1
y=x6 (among those with no previous exposure to depression)
y=x15 (among those with no previous exposure to depression)
y=x24 (among those with no previous exposure to depression)
y=x36 (among those with no previous exposure to depression)
Significance of maternal depression will be assessed for each model, and in cases
where maternal depression is a significant predictor of child social competence and
display of problem behaviors at first grade, unstandardized regression coefficients will be
compared to determine which time point had the greatest magnitude of influence.
Similarly, to test the hypothesis that severity of maternal depression along the
trajectory of initial onset is associated with child social competence and display of
problem behaviors at first grade, with severity of symptoms having the greatest negative
impact with earlier onset episodes, the following series of models will be tested.
y=x1
y=x6 (among those with no previous exposure to depression)
y=x15 (among those with no previous exposure to depression)
y=x24 (among those with no previous exposure to depression)
y=x36 (among those with no previous exposure to depression)
This time, maternal depression will be scored continuously. Unstandardized regression
coefficients for each assessment of maternal depression found to be significant will be
compared to ascertain which time point had the greatest magnitude of influence.
Last, to test the hypothesis that chronicity of maternal depression is associated
with child social competence and display of problem behaviors at first grade, with
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chronicity of symptoms having the greatest impact at later time points, another series of
models will be built. For this series of regression models, at each assessment time point
(one month, six months, 15 months, 24 months, and 36 months), the maternal depression
predictor variable will be a sequence of dummy variables comparing women who are
newly depressed (dep_new), those with remitted depression (dep_remitted), those with
recurrent depression or depression after remittance (dep_recurrence), and those with
chronic depression (dep_chronic). The reference category for these dummy variables
will be never depressed women.
Time 1:
Time 2:
Time 3:
Time 4:
Time 5:

y=dep_new
y=dep_new dep_remitted dep_chronic
y=dep_new dep_remitted dep_recurrence dep_chronic
y=dep_new dep_remitted dep_recurrence dep_chronic
y=dep_new dep_remitted dep_recurrence dep_chronic
Design Limitations

This study has several design limitations. First, the study is longitudinal in nature
thus data were collected in two phases. From Phase I to Phase II of the study, 144
(10.6%) families were lost to attrition. Given that the mothers of infants lost to attrition
were more likely to be young, non-white, less educated, living with no husband or partner
at home, and receiving public assistance, generalization of study results are limited.
Further, data for this study will only consist of infants and their families that had
complete contextual data on all variables of interest. Infants and families with
incomplete contextual data may statistically differ from those with complete data related
to the independent and dependent variables in the study.
Since this study involves secondary data analysis, the selection of measurement
instruments to assess the major variables in the study may not have matched the primary
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choice of the researcher. In some instances, NICHD SECC documentation provided little
rationale as to why a given instrument was selected.
Further, although the CES-D is a widely accepted and employed measurement of
depressive symptomatology among non-clinical samples, it is not a diagnostic tool for
maternal depression. Women scoring at or above suggested cut points indicative of
depression, may not in fact be experiencing depression. It must be emphasized that the
measurement instrument for maternal depression in this study only captures depressive
symptomatology.
The assessment tool for maternal sensitivity was created for implementation in the
NICHD SECC, with little documentation of psychometric properties including reliability
or validity. Videotaped play situations between mother and child were sent to
independent reviewers for coding. No discussion of efforts taken to enhance or empirical
evidence of interrater reliability is provided.
Although assured that information collected during study participation would be
confidential, data collection often occurred in the context of a home interview, with the
home visitor having full knowledge of the participant’s identity and living situation.
Many items ascertained during the home visit were of a sensitive nature including
experiences of depression. This scenario may have biased maternal responses. In
addition, maternal behaviors may have been altered as a result of data collection
procedures. In the case of the Mother-Child Interaction procedure, mothers were fully
aware that they were being observed in interaction with their child. This may have
promoted social desirability bias and decreased sample variation related to maternal
sensitivity.
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Phase I of the NICHD SECC began in 1991 when infants were one month of age.
Infants born today may be different from infants born in 1991, potentially limiting the
generalization of results.
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Chapter Four: Results
Study Sample
A total of 679 children and their families met inclusion criteria for this study,
which included: (1) participation in both Phase I and Phase II of the NICHD SECC; (2)
complete data on all variables of interest – sociodemographic variables, maternal
depression, maternal sensitivity, social competence at first grade, display of problem
behaviors at first grade, and exposure to nonmaternal care; and (3) non-presence of
elevated levels of maternal depression symptomatology at first grade. Table 13 below
summarizes the impact of each study inclusion criteria on the final study sample size,
highlighting both the number and percent of participants lost across each application of
inclusion criteria, as well as the number and percent of participants lost from the total
1364 infants and families enrolled in the NICHD SECC during Phase I.
Table 13
Impact of Study Inclusion Criteria on Final Study Sample Size
Inclusion
Criteria
1
2
3

Beginning
Sample Size
1364
1223
819

Ending
Sample Size
1223
819
679

N (%) Lost
141 (10.34%)
404 (33.03%)
140 (17.09%)

N (%) Lost
from Phase I
141 (10.34%)
545 (39.96%)
685 (50.22%)

As already discussed in chapter two, pages 125-127, families that participated
in both Phase I and Phase II of the NICHD SECC significantly differed from families lost
to attrition. Results from bivariate analyses revealed that non-white mothers, mothers
with less education, mothers with no husband or partner living at home at one month
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postpartum, families on public assistance at one month postpartum, mothers not
breastfeeding at one month postpartum, and younger mothers, were more likely to drop
out of the study during Phase II.
Further, of the 1223 families participating in both Phase I and Phase II of the
NICHD SECC, only 819 (66.97%) had complete data on all variables of interest for the
present study, the majority (88.37%) of which were missing data on maternal report of
child social competence at first grade, maternal report of child display of problem
behaviors at first grade, or maternal depression at one month postpartum – all critical
variables for this study. Bivariate analyses conducted to understand the differences
between study participants with complete data versus those children and families
excluded due to incomplete data revealed that non-participants were more likely to have
non-White mothers, younger mothers, mothers with less education, mothers with no
husband or partner living at home, mothers not breastfeeding at one month postpartum,
mothers experiencing higher levels of depressive symptomatology at one month
postpartum, and to be on public assistance. No significant differences were detected by
child sex or maternal ethnicity. Table 14 summarizes findings.

176

Table 14
Comparison of Study Participants with Complete Data Versus Excluded Children and
Families with Incomplete Data

Child Sex
Male
Female
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at Home
No
Yes

Receipt of Public Assistance
No
Yes

Breastfeeding at One Month
No
Yes

Chi-Square Tests of Independence
%
ChiPattern of Finding
Excluded Square(df)
Not Significant
34.76
1.76(1)
31.19
Non-white mothers were more
30.01
26.67(2)* likely to have incomplete data
50.34
and be excluded from the
43.64
study sample.
Not Significant
32.68
1.60(1)
41.18
Mothers will less education
45.23
53.66(3)* were more likely to have
incomplete data and be
35.06
excluded from the study
20.75
sample.
22.04
Mothers with no husband or
53.89
38.04(1)* partner living at home at one
month were more likely to
29.73
have incomplete data and be
excluded from the study
sample.
Families on public assistance
30.05
24.03(1)* were more likely to have
47.60
incomplete data and be
excluded from the study
sample.
Mothers not breastfeeding at
43.15
38.57(1)* one month were more likely
26.13
to have incomplete data and
be excluded from the study
sample.
Continued on the next page
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Table 14 (Continued)

Mean (SD)
Maternal Age
Incomplete Data
Complete Data

26.47 (5.70)
29.18 (5.35)

Maternal Depression at One
Month
Incomplete Data
Complete Data

12.44 (9.94)
10.68 (8.53)

One-Way ANOVAs
F (df)
Pattern of Finding
Younger mothers were more
66.33(1)* likely to have incomplete data
and be excluded from the
study sample.
Mothers with higher levels of
depression symptomatology at
10.31(1)* one month postpartum were
more likely to have
incomplete data and be
excluded from the study
sample.

* Indicates statistical significance at p<.05.

In addition, of the 819 families participating in both Phase I and Phase II of the
NICHD SECC and having complete data on all variables on interest, 679 (82.90%) had
non-depressed mothers at first grade. Bivariate analyses conducted to understand the
differences between study participants with non-depressed mothers at grade one versus
those excluded due to maternal ratings of elevated depressive symptoms at grade one
revealed that those excluded from the study sample were more likely to have mothers
with less education, mothers with no husband or partner living at home, mothers not
breastfeeding at one month postpartum, mothers with elevated levels of depression at one
month postpartum, and to be on public assistance. No significant differences were
detected by child sex, maternal race, maternal ethnicity, or maternal age. Table 15
summarizes these findings.
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Table 15
Comparison of Study Participants with Non-Depressed Mothers at Grade One Versus
Excluded Children and Families with Depressed Mothers at Grade One

Child Sex
Male
Female
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at Home
No
Yes

Receipt of Public Assistance
No
Yes

Chi-Square Tests of Independence
%
ChiPattern of Finding
Excluded
Square(df)
Not Significant
17.68
0.20(1)
8.18
Not Significant
16.62
2.66(2)
23.61
12.90
Not Significant
16.60
3.66(1)
30.00
Mothers will less education
27.36
31.33(3)* were more likely to have
elevated levels of depressive
19.39
symptoms at grade one and
11.43
be excluded from the study
6.90
sample.
Mothers with no husband or
35.06
19.37(1)* partner living at home at one
month were more likely to
15.23
have elevated levels of
depressive symptoms at
grade one and be excluded
from the study sample.
Families on public
15.21
13.34(1)* assistance were more likely
29.36
to have mothers with
elevated levels of depressive
symptoms at grade one and
be excluded from the study
sample.
Continued on the next page
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Table 15 (Continued)

Breastfeeding at One Month
No
Yes

Maternal Depression at One
Month
No
Yes

Chi-Square Tests of Independence
%
ChiPattern of Finding
Excluded
Square(df)
Mothers not breastfeeding at
22.70
9.52(1)*
one month were more likely
14.15
to have elevated levels of
depression at grade one and
be excluded from the study
sample.
Mothers with elevated levels
of depression at one month
11.29
64.50(1)* postpartum were more likely
36.32
to have elevated levels of
depression at grade one and
be excluded from the study
sample.
One-Way ANOVAs
Mean (SD)
F (df)
Pattern of Finding

Maternal Age
No Depression at Grade 1
29.31 (5.18)
Depression at Grade 1
28.54 (6.08)
*Indicates significance at p<.05.

2.43(1) *

Not Significant

Univariate Analyses
Of the 679 children who participated in the study, 50.07% were male. Nearly half
(45.21%) of participants were the first child born into a family, another 39.76% being the
second born child. The majority of mothers were White (87.92%), non-Hispanic
(96.91%), and living with a husband or partner at one month postpartum (92.64%).
Nearly one-third (31.22%) of mothers had completed some college, earned an
Associate’s degree or completed vocational school, 27.39% had completed a Bachelor’s
degree, 21.50% had completed high school/GED or less, and 19.88% had completed
some type of postgraduate work. Most families (88.66%) were not receiving public
assistance, and over half (67.89%) of mothers continued to breastfeed their infants at one
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month postpartum. Table 16 summarizes the sociodemographic characteristics of the
study sample. In addition, the mean age of mothers was 29.31 years (standard
deviation=5.18).
Table 16
Sociodemographic Characteristics of Study Sample (n=679)
Characteristic
Child Sex
Male
Female
Child Birth Order
1
2
3
4 or more
Maternal Race
White
Black
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Presence of Husband/Partner in Home
No
Yes
Maternal Education
High School/GED or less
Some college
Bachelor’s degree
Postgraduate work
Family Receipt Public Assistance
No
Yes
Mother Breastfeeding at One Month
No
Yes

N

Percent

340
339

50.07
49.93

307
270
73
29

45.21
39.76
10.75
4.27

597
55
27

87.92
8.10
3.98

658
21

96.91
3.09

50
629

7.36
92.64

146
212
186
135

21.50
31.22
27.39
19.88

602
77

88.66
11.34

218
461

32.11
67.89
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Table 17 summarizes the means, standard deviations, and ranges for each
continuous dependent variable under investigation. Summary statistics are presented for
each raw subscale social competence score (from both mothers and teachers),
standardized total social competence scores (from both mothers and teachers), and
standardized problem behavior scores for internalizing problem behaviors, externalizing
problem behaviors, and total problem behaviors.

Table 17
Means, Standard Deviations, and Ranges for Dependent Variables
Characteristic

Mean

Standard
Deviation

Range

Social Competence – Maternal Report
Cooperation
Assertion
Responsibility
Self-Control
Peer Competence
Total Standardized Score

12.89
17.37
13.97
13.24
15.89
106.33

3.01
2.26
2.64
3.30
2.58
14.50

3-20
8-20
5-20
4-20
6-20
67-130

Social Competence – Teacher Report
Cooperation
Assertion
Self Control
Peer Competence
Total Standardized Score

15.93
13.56
15.42
15.55
104.62

3.84
3.73
3.54
3.47
13.22

2-20
0-20
3-20
4-20
64-130

Display of Problem Behaviors
Internalizing Problem Behaviors
Externalizing Problem Behaviors
Total Problem Behaviors

47.36
47.56
46.75

8.51
9.40
9.24

33-73
30-78
24-74

Table 18 summarizes the categorical classifications of child social competence
and display of problem behaviors among study participants. First, total standardized
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social competence scores (for both mothers and teachers) were dichotomized into
behavioral level categories using recommended cut points established by SSRS
researchers. Children scoring below 85 were classified as having less than average social
competence, and children scoring between 85-115, or above 115 were classified as
having average or greater than average display of social competence (Gresham & Elliott,
1990) Among study participants, mothers rated 47 (6.92%) children as having less than
average social competence, and teachers rated 47 (6.92%) children as having less than
average social competence. Of children rated as having less than average social
competence by either their mother or teacher (n=85), 9 (10.59%) were rated by both
mothers and teachers as having less than average social competence. The remaining 76
(89.41%) children were only rated as having less than average social competence by a
single individual (either mother or teacher).
Further, children were classified into deviant and non-deviant groups based on
standardized scores of total problem behaviors (including internalizing, externalizing and
other problem behaviors), as reported by mothers. A recommended cut value of 60 was
used to dichotomize children into subgroups (Achenbach, 1991). Children scoring below
60 were classified as displaying non-deviant or normal levels of problem behaviors.
Children scoring at or above 60 were classified as displaying borderline or clinically
significant levels of problem behaviors. Among study participants, mothers rated 57
(8.39%) children as displaying borderline or clinically significant levels of problem
behaviors.
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Table 18
Categorical Classifications of Child Social Competence and Display of Problem
Behaviors
N

%

Social Competence – Maternal Report
Less than Average
Average or Greater

47
632

6.92
93.08

Social Competence – Teacher Report
Less than Average
Average of Greater

47
632

6.92
93.08

Display of Problem Behaviors
Normal/Non-Deviant
Borderline or Clinically Significant/Deviant

622
57

91.61
8.39

Frequencies of the categorical maternal depression variables, and means, standard
deviations, and ranges for the continuous maternal depression variables are provided in
Table 19. During the first three years postpartum, over one-third (37.41%) of the study
sample had mothers who reported elevated levels of depressive symptoms at some point,
with the highest prevalence of depression occurring at one month postpartum (17.82%).
Rates of self-reported depression declined during both the six- and 15-month assessments
to 12.81% and 10.75% respectively, increasing to 11.93% at the 24-month assessment.
Maternal depression declined to 11.19% at the 36-month assessment.
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Table 19
Univariate Statistics for Maternal Depression Variables
Study Sample (N=697)
Maternal Depression
Depression at One Month
Yes
Depression at Six Months
Yes
Depression at 15 Months
Yes
Depression at 24 Months
Yes
Depression at 36 Months
Yes
Ever Depressed
Yes

N (%)

Mean (SD)

Range

-121 (17.82)
-87 (12.81)
-73 (10.75)
-81 (11.93)
-76 (11.19)
-254 (37.41)

9.48 (7.79)
-7.66 (7.15)
-7.42 (6.70)
-7.66 (6.81)
-7.46 (6.82)
----

0-44
-0-44
-0-44
-0-50
-0-41
----

Means, standard deviations, and ranges for levels of maternal sensitivity at six,
15, 24, and 36 months, are provided in Table 20. At six, 15, and 24 months postpartum,
mean levels of maternal sensitivity as assessed via direct observation of mother-child
interaction were 3.17, 3.22, and 3.23, demonstrating that on average, maternal displays of
responsivity to child nondistress, positive regard for the child, and unintrusiveness were
moderate. A different rating scale was employed at 36 months resulting in a mean level
of maternal sensitivity of 5.92, indicating moderately high to high levels of observed
maternal sensitivity, operationalized as maternal supportive presence, maternal respect
for child autonomy, and non-hostility toward to the child.
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Table 20
Univariate Statistics for Maternal Sensitivity Variables

Study Sample (N=697)
Maternal Sensitivity (MS)
MS at Six Months
MS at 15 Months
MS at 24 Months
MS at 36 Months

Mean (SD)

Range

3.17 (0.56)
3.22 (0.50)
3.23 (0.54)
5.92 (0.77)

1.00-4.00
1.33-4.00
1.33-4.00
2.33-7.00

Frequencies of exposure to nonmaternal care at one, six, 15, 24, and 36 months,
as well as the percent of infants ever exposed to nonmaternal care at each time point are
provided in Table 21. At one month postpartum, the majority (93.23%) of infants were
cared for by their mothers, with only 6.77% of infants exposed to nonmaternal care. The
percent of children in nonmaternal care dramatically increased to 67.60% by six months
postpartum, and continued to rise at 15 months, 24 months, and 36 months to 73.34%,
75.70%, and 83.80% respectively. Similarly, the percent of infants ever exposed to
nonmaternal care noticeably increased between one and six months postpartum from
6.77% to 68.92%. Ever exposure to nonmaternal care continued to rise steadily and
reaching 91.90% by 36 months postpartum.
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Table 21
Univariate Statistics for Exposure to Nonmaternal Care Variables
Study Sample (N=697)

N (%)
Exposure to
Ever Exposed to
Nonmaternal Care Nonmaternal Care

Exposure to Nonmaternal Care
Exposure at One Month
Yes
Exposure at Six Months
Yes
Exposure at 15 Months
Yes
Exposure at 24 Months
Yes
Exposure at 36 Months
Yes

46 (6.77)

46 (6.77)

459 (67.60)

468 (68.92)

498 (73.34)

547 (80.56)

514 (75.50)

581 (85.57)

569 (83.80)

624 (91.90)

Frequencies of exposure to center-based nonmaternal care at one, six, 15, 24, and
36 months, as well as the percent of infants ever exposed to center-based nonmaternal
care at each time point are provided in Table 22. As with exposure to nonmaternal care
in general, exposure to center-based nonmaternal care increased over time; with the
largest escalations occurring between one and six months postpartum (from 0.29% to
10.31%) and between 24 and 36 months postpartum (19.59% to 32.11%). Similarly, the
percent of infants ever exposed to center-based nonmaternal care increased over time
with over one-third (36.82%) of infants exposed at some point to center-based
nonmaternal care by 36 months postpartum.
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Table 22
Univariate Statistics for Exposure to Center-Based Nonmaternal Care Variables
Study Sample (N=697)

Exposure to Center-Based
Nonmaternal Care
Exposure at One Month
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Exposure at Six Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Exposure at 15 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Exposure at 24 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Exposure at 36 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care

N (%)
Exposure to
Ever Exposed to
Center-Based
Center-Based
Nonmaternal Care Nonmaternal Care

633 (93.23)
44 (6.48)
2 (0.29)

633 (93.23)
44 (6.48)
2 (0.29)

220 (32.40)
389 (57.29)
70 (10.31)

211 (31.08)
396 (58.32)
72 (10.60)

181 (26.66)
410 (60.38)
88 (12.96)

132 (19.44)
445 (65.54)
102 (15.02)

165 (24.30)
381 (56.11)
133 (19.59)

98 (14.43)
422 (62.15)
159 (23.42)

110 (16.20)
351 (51.69)
218 (32.11)

55 (8.10)
374 (55.08)
250 (36.82)
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Bivariate Analyses
Chi-square tests were used to estimate associations between sociodemographic
control variables (all but maternal age) and each dichotomously scored maternal
depression variable including ever depressed, depressed at one month, depressed at six
months, depressed at 15 months, depressed at 24 months, and depressed at 36 months.
Results are summarized in Tables 23-28. In general, family receipt of public assistance
was the only sociodemographic control variable significantly associated with maternal
depression at all time points, with families on public assistance at one month postpartum
being more likely to have mothers who had ever been depressed, were depressed at one
month postpartum, and were depressed at six, 15, 24, and 36 months postpartum.
Furthermore, maternal education, presence of partner or husband at home at one month
postpartum, and breastfeeding at one month postpartum were all statistically associated
with maternal depression ever during the first 36 months postpartum, as well as at one,
six, 15, and 24 months postpartum. Specifically, mothers with less education, mothers
with no husband or partner living at home, and mothers not breastfeeding were more
likely to have ever been depressed, as well as depressed at one, six, 15, and 24 months
postpartum. Black/Afro-American mothers were more likely to have ever been
depressed, depressed at one month postpartum, as well as depressed at 24 months
postpartum. Child birth order was also associated with maternal depression at one and
six months, with mothers with more children being more likely to exhibit elevated
symptoms of depression. Neither child sex nor maternal ethnicity were found to be
significantly associated with maternal depression.
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Table 23
Chi-Square Results of Ever Depressed by Sociodemographic Control Variables
Ever Depressed
ChiPattern of Finding
Square(df)
Not Significant
0.68(1)

% Yes
Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at Home
No
Yes
Receipt of Public Assistance
No
Yes

35.88
38.94

Not Significant
35.50
38.15
35.62
55.17

4.55(3)

35.34
61.82
33.33

15.27(2)*

Black/Afro-American
mothers were more likely to
have ever been depressed.
Not Significant

37.23
42.86

0.27(1)

48.63
41.04
29.03
31.11

16.90(3)*

64.00
35.29

16.30(1)*

34.39
61.04

20.71(1)*

Breastfeeding at One Month
No
51.38
Yes
30.80
*Indicates statistical significance at p<.05.

26.76(1)*
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Mothers will less education
were more likely to have
ever been depressed.

Mothers with no husband or
partner living at home at one
month were more likely to
have ever been depressed.
Families on public
assistance at one month
were more likely to have
mothers who had ever been
depressed.
Mothers not breastfeeding at
one month were more likely
to have ever been depressed.

Table 24
Chi Square Results of Maternal Depression at One Month Postpartum by
Sociodemographic Control Variables
Depressed at One Month Postpartum
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
Child Sex
Male
19.41
1.18(1)
Female
16.22
Mothers with more children
Child Birth Order
*
1
18.57
9.79(3)
were more likely to be
2
14.81
depressed at one month.
3
17.81
4 or More
37.93
Black/Afro-American mothers
Maternal Race
were more likely to be
White
16.42
9.16(2)*
Black/Afro-American
32.73
depressed at one month.
Other
18.52
Not Significant
Maternal Ethnicity
Non-Hispanic
17.93
Fisher’s
Hispanic
14.29
Exact Test
Not Significant
Maternal Education
High School or Less
23.29
4.95(3)
Some College
18.40
Bachelor’s Degree
15.59
Postgraduate Work
14.07
Mothers with no husband or
Partner/Husband at Home
No
36.00
12.18(1)* partner living at home at one
Yes
16.38
month were more likely to be
depressed at one month.
Families on public assistance
Receipt of Public Assistance
No
15.61
17.64(1)* at one month were more likely
Yes
35.06
to have mothers who were
depressed at one month.
Mothers not breastfeeding at
Breastfeeding at One Month
No
27.98
22.64(1)* one month were more likely
to be depressed at one month.
Yes
13.02
*Indicates statistical significance at p<.05.
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Table 25
Chi-Square Results of Maternal Depression at Six Months Postpartum by
Sociodemographic Control Variables
Depressed at Six Months Postpartum
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
Child Sex
Male
10.88
2.27(1)
Female
14.75
Mothers with more children
Child Birth Order
*
1
9.12
20.65(3)
were more likely to be
2
13.70
depressed at six months.
3
15.07
4 or More
37.93
Black/Afro-American mothers
Maternal Race
White
11.39
Fisher’s were more likely to be
Black/Afro-American
29.09
Exact Test depressed at six months.
Other
11.11
Not Significant
Maternal Ethnicity
Non-Hispanic
12.77
Fisher’s
Hispanic
14.29
Exact Test
Mothers with less education
Maternal Education
High School or Less
20.55
11.79(3)* were more likely to be
depressed at six months.
Some College
12.26
Bachelor’s Degree
11.29
Postgraduate Work
7.41
Mothers with no husband or
Partner/Husband at Home
No
28.00
11.14(1)* partner living at home at one
Yes
11.61
month were more likely to be
depressed at six months.
Families on public assistance
Receipt of Public Assistance
No
10.96
16.25(1)* at one month were more likely
Yes
27.27
to have mothers who were
depressed at six months.
Mothers not breastfeeding at
Breastfeeding at One Month
one month were more likely
No
17.89
7.40(1)*
to be depressed at six months.
Yes
10.41
*Indicates statistical significance at p<.05.
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Table 26
Chi-Square Results of Maternal Depression at 15 Months Postpartum by
Sociodemographic Control Variables
Depressed at 15 Months Postpartum
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
Child Sex
Male
8.82
2.63(1)
Female
12.68
Not Significant
Child Birth Order
1
9.45
3.72(3)
2
10.74
3
12.33
4 or More
20.69
Not Significant
Maternal Race
White
10.55
Fisher’s
Black/Afro-American
14.55
Exact Test
Other
7.41
Not Significant
Maternal Ethnicity
Non-Hispanic
10.64
Fisher’s
Hispanic
14.29
Exact Test
Mothers with less education
Maternal Education
High School or Less
17.81
12.32(3)* were more likely to be
depressed at 15 months.
Some College
11.32
Bachelor’s Degree
8.06
Postgraduate Work
5.93
Mothers with no husband or
Partner/Husband at Home
No
26.00
13.08(1)* partner living at home at one
Yes
9.54
month were more likely to be
depressed at 15 months.
Families on public assistance
Receipt of Public Assistance
No
8.64
24.71(1)* at one month were more likely
Yes
27.27
to have mothers who were
depressed at 15 months.
Mothers not breastfeeding at
Breastfeeding at One Month
No
16.97
12.95(1)* one month were more likely
to be depressed at 15 months.
Yes
7.81
*Indicates statistical significance at p<.05.
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Table 27
Chi-Square Results of Maternal Depression at 24 Months Postpartum by
Sociodemographic Control Variables
Depressed at 24 Months Postpartum
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
Child Sex
Male
11.76
0.02(1)
Female
12.09
Not Significant
Child Birth Order
1
12.05
Fisher’s
2
12.59
Exact Test
3
8.22
4 or More
13.79
Black/Afro-American mothers
Maternal Race
White
10.72
Fisher’s were more likely to be
Black/Afro-American
23.64
Exact Test depressed at 24 months.
Other
14.81
Not Significant
Maternal Ethnicity
Non-Hispanic
11.70
Fisher’s
Hispanic
19.05
Exact Test
Mothers with less education
Maternal Education
*
were more likely to be
High School or Less
21.23
26.30(3)
depressed at 24 months.
Some College
15.09
Bachelor’s Degree
5.91
Postgraduate Work
5.19
Mothers with no husband or
Partner/Husband at Home
No
26.00
10.17(1)* partner living at home at one
Yes
10.81
month were more likely to be
depressed at 24 months.
Families on public assistance
Receipt of Public Assistance
No
10.47
10.83(1)* at one month were more likely
Yes
23.38
to have mothers who were
depressed at 24 months.
Mothers not breastfeeding at
Breastfeeding at One Month
one month were more likely
No
16.97
7.77(1)*
to be depressed at 24 months.
Yes
9.54
*Indicates statistical significance at p<.05.
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Table 28
Chi-Square Results of Maternal Depression at 36 Months Postpartum by
Sociodemographic Control Variables
Depressed at 36 Months Postpartum
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
Child Sex
Male
9.41
2.17(1)
Female
12.98
Not Significant
Child Birth Order
1
12.05
Fisher’s
2
11.48
Exact Test
3
8.22
4 or More
6.90
Not Significant
Maternal Race
White
11.22
Fisher’s
Black/Afro-American
14.55
Exact Test
Other
3.70
Not Significant
Maternal Ethnicity
Non-Hispanic
11.09
Fisher’s
Hispanic
14.29
Exact Test
Not Significant
Maternal Education
High School or Less
15.07
3.13(3)
Some College
10.85
Bachelor’s Degree
10.22
Postgraduate Work
8.89
Not Significant
Partner/Husband at Home
No
16.00
1.25(1)
Yes
10.81
Families on public assistance
Receipt of Public Assistance
No
10.13
6.00(1)*
at one month were more likely
Yes
19.48
to have mothers who were
depressed at 36 months.
Not Significant
Breastfeeding at One Month
No
11.93
0.17(1)
Yes
10.85
*Indicates statistical significance at p<.05.

195

To test the associations between maternal age and each dichotomously scored
maternal depression variable, one-way ANOVAs were computed. Results are
summarized in Table 29 below. Maternal age was statistically associated with maternal
depression at each time point including one, six, 15, 24, and 36 months postpartum, with
younger mothers having higher levels of self-reported depressive symptoms. Mothers
who had ever been depressed during the first 36 months postpartum were also found to be
significantly younger in age.

Table 29
ANOVA Results of Maternal Depression Scores Over Time by Maternal Age

Ever Depressed
No
Yes
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes
*Indicates statistical significance at p<.05.
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Mean (SD)

F

29.73 (4.79)
28.60 (5.71)

7.63*

29.51 (4.99)
28.36 (5.90)

4.94*

29.50 (5.05)
27.99 (5.82)

6.54*

29.46 (5.04)
28.03 (6.09)

5.04*

29.64 (5.02)
26.88 (5.70)

20.89*

29.47 (5.17)
28.00 (5.03)

5.51*

One-way ANOVAs were computed to identify associations between
sociodemographic control variables (all but maternal age) and each continuously scored
maternal depression variable including depression at one month, depression at six
months, depression at 15 months, depression at 24 months, and depression at 36 months.
Results are summarized in Table 30. Significant effects on maternal depression across
one, six, 15, 24, and 36 months postpartum were detected for maternal race, maternal
education, presence of husband or partner in the home, family receipt of public
assistance, and maternal breastfeeding. More specifically, Black or Afro-American
mothers, mothers with less education, mothers with no husband or partner living at home
at one month postpartum, mothers receiving public assistance at one month postpartum,
and mothers not breastfeeding at one month postpartum, were found to have significantly
higher levels of maternal depression. Child sex had a significant effect on maternal
depression scores at six and 15 months, with mothers of females reporting a higher level
of depressive symptoms. Child birth order was also found to have a significant impact on
maternal depression, but only at one and six months postpartum. Mothers with four or
more children exhibited significantly higher levels of maternal depression at one and six
months postpartum. There were no significant differences detected in maternal
depression scores between Hispanic and non-Hispanic mothers.
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Table 30
ANOVA Results of Maternal Depression Scores Over Time by Sociodemographic Control Variables

One Month
Mean
F
(SD)
Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More

Six Months
Mean
F
(SD)

Maternal Depression
15 Months
24 Months
Mean
Mean
F
F
(SD)
(SD)

9.62
(8.10)
9.33
(7.48)

0.24

6.99
(6.39)
8.33
(7.79)

5.95*

7.03
(6.64)
7.80
(6.74)

2.27

7.18
(6.90)
8.15
(6.79)

3.49

9.77
(7.96)
8.82
(7.28)
8.97
(7.69)
13.72
(9.64)

3.78*

7.10
(6.42)
7.67
(7.34)
7.91
(6.67)
12.79
(11.17)

5.75*

7.41
(6.46)
7.22
(6.60)
7.22
(7.34)
9.79
(8.22)

1.32

7.71
(6.73)
7.41
(6.40)
7.82
(8.31)
9.10
(7.26)

0.57
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36 Months
Mean
F
(SD)
6.93
(6.34)
7.99
(7.24)

4.12*

7.59
0.40
(6.32)
7.48
(7.24)
6.67
(6.79)
7.86
(6.12)
Continued on the next page

Table 30 (Continued)

Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work

Maternal Depression
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

One Month
Mean
F
(SD)

Six Months
Mean
F
(SD)

9.14
(7.68)
12.90
(8.77)
9.96
(6.78)

6.01*

7.22
(6.84)
12.21
(9.18)
8.00
(6.13)

12.67*

7.22
(6.77)
9.53
(6.46)
7.56
(4.67)

3.02*

7.20
(6.42)
12.34
(8.79)
8.48
(7.23)

15.16*

7.26
(6.95)
9.97
(5.92)
6.70
(4.40)

4.19*

9.48
(7.84)
9.52
(6.55)

0.00

7.66
(7.21)
7.67
(5.10)

0.00

7.38
(6.73)
8.59
(5.46

0.67

7.61
(6.76)
9.33
(8.08)

1.30

7.42
(6.83)
8.71
(6.39)

0.73

11.73
(8.70)
9.40
(7.39)
8.59
(7.38)
8.39
(7.52)

5.87*

10.18
(8.47)
7.69
(7.08)
6.88
(6.67)
5.96
(5.47)

9.68*

9.59
(7.14)
7.83
(6.92)
6.12
(6.36)
6.20
(5.61)

9.53*

10.43
(8.66)
8.22
(6.77)
6.07
(5.45)
5.99
(5.02)

15.54*
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36 Months
Mean
F
(SD)

9.54
6.76*
(7.56)
7.43
(6.31)
6.73
(6.55)
6.27
(6.69)
Continued on the next page

Table 30 (Continued)

One Month
Mean
F
(SD)
Partner/Husband at Home
No

Six Months
Mean
F
(SD)

Maternal Depression
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

36 Months
Mean
F
(SD)

12.83
(10.12)
9.21
(7.53)

10.14*

11.70
(8.87)
7.34
(6.90)

17.65*

10.90
(8.24)
7.14
(6.49)

14.93*

12.97
(9.49)
7.24
(6.37)

34.39*

10.96
(7.30)
7.18
(6.71)

14.48*

8.80
(7.19)
14.80
(10.02)

43.02*

7.12
(6.75)
11.90
(8.66)

31.94*

6.95
(6.39)
11.04
(7.92)

26.36*

7.15
(6.29)
11.73
(9.03)

32.34*

7.03
(6.63)
10.83
(7.40)

21.85*

11.88
31.98*
(8.78)
Yes
8.34
(7.01)
*Indicates statistical significance at p<.05.

9.29
(7.87)
6.89
(6.66)

17.01*

8.35
(7.26)
6.97
(6.38)

6.35*

9.13
(7.95)
6.97
(6.08)

15.20*

8.53
(7.17)
6.96
(6.60)

7.99*

Yes
Receipt of Public Assistance
No
Yes
Breastfeeding at One Month
No

200

Pearson correlation coefficients were computed to assess the relationships
between maternal age and maternal depression scores at one, six, 15, 24, and 36 months
postpartum. Correlations ranged from –0.14 to –0.21. All correlations were negative
indicating that as maternal age increased, levels of depression decreased. Although
correlations were significant, associations were weak with maternal age having the
greatest association with maternal depression scores at 24 months postpartum (r=-0.21).
One-way ANOVAs were computed to identify associations between
sociodemographic control variables (all but maternal age) and maternal sensitivity over
time including maternal sensitivity at six, 15, 24, and 36 months postpartum. Results are
summarized in Table 31. Significant effects on maternal sensitivity across six, 15, 24,
and 36 months were detected for maternal race, maternal education, presence of husband
or partner in the home, family receipt of public assistance, and maternal breastfeeding.
More specifically, Black or Afro-American mothers, mothers with less education,
mothers with no husband or partner living at home at one month postpartum, mothers
receiving public assistance at one month postpartum, and mothers not breastfeeding at
one month postpartum, were found to have significantly lower levels of maternal
sensitivity at six, 15, 24, and 36 months postpartum. Child sex was significantly
associated with maternal sensitivity at 24 months only, with mothers of males scoring
lower in observed levels of maternal sensitivity. There were no significant differences in
levels of maternal sensitivity at six, 15, 24, and 36 months between Hispanic and nonHispanic mothers, nor were differences detected by child birth order.
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Table 31
ANOVA Results of Maternal Sensitivity Scores Over Time by Sociodemographic Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work

Maternal Sensitivity
Six Months
Mean (SD)
F

15 Months
Mean (SD)
F

24 Months
Mean (SD)
F

36 Months
Mean (SD)
F

3.18 (0.58)
3.17 (0.54)

0.06

3.20 (0.50)
3.24 (0.50)

1.19

3.19 (0.56)
3.27 (0.51)

3.92*

5.89 (0.78)
5.95 (0.76)

1.06

3.17 (0.60)
3.20 (0.51)
3.14 (0.52)
3.01 (0.66)

1.06

3.21 (0.52)
3.27 (0.45)
3.16 (0.53)
3.03 (0.53)

2.78

3.21 (0.52)
3.17 (0.55)
3.19 (0.54)
3.16 (0.57)

0.81

5.94 (0.77)
5.94 (0.74)
5.85 (0.81)
5.76 (0.94)

0.73

3.21 (0.53)
2.80 (0.63)
2.94 (0.70)

17.03*

3.29 (0.44)
2.62 (0.66)
3.06 (0.51)

53.51*

3.27 (0.51)
2.82 (0.65)
3.12 (0.45)

19.74*

5.98 (0.77)
5.29 (0/91)
5.81 (0.72)

21.97*

3.18 (0.56)
2.97 (0.57)

2.83

3.23 (0.50)
3.11 (0.38)

1.08

3.23 (0.54)
3.27 (0.44)

0.12

5.92 (0.77)
5.83 (0.73)

0.33

2.84 (0.61)
3.15 (0.53)
3.28 (0.50)
3.41 (0.45)

31.43*

2.95 (0.55)
3.21 (0.51)
3.32 (0.43)
3.40 (0.37)

25.45*
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2.97 (0.58) 19.34*
3.21 (0.54)
3.32 (0.46)
3.40 (0.45)

5.43 (0.88)
35.06
5.90 (0.77)
6.12 (0.60)
6.21 (0.55)
Continued on the next page

Table 31 (Continued)

Six Months
Mean (SD)
F
Partner/Husband at Home
No
16.99*
2.86 (0.66)
Yes
3.20 (0.54)
Receipt of Public
Assistance
No
3.22 (0.53)
42.04*
Yes
2.79 (0.66)
Breastfeeding at One
Month
No
2.97 (0.60)
42.59*
Yes
3.26 (0.51)
*Indicates statistical significance at p<.05.

Maternal Sensitivity
15 Months
24 Months
Mean (SD)
F
Mean (SD)
F

36 Months
Mean (SD)
F

2.79 (0.63)
3.26 (0.47)

43.64*

2.93 (0.63)
3.25 (0.52)

16.95*

5.45 (1.07)
5.96 (0.73)

20.51*

3.28 (0.45)
2.77 (0.62)

79.22*

3.27 (0.52)
2.88 (0.56)

38.45*

6.00 (0.71)
5.32 (0.93)

57.34*

3.03 (0.58)
3.32 (0.43)

53.62*

3.06 (0.61) 33.39*
3.31 (0.48)

5.67 (0.84)
6.04 (0.71)

35.47*
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Pearson correlation coefficients were computed to assess the relationships
between maternal age and maternal sensitivity at one, six, 15, 24, and 36 months
postpartum. Correlations ranged from 0.17 to 0.29. All correlations were positive
indicating that as maternal age increased, levels of maternal sensitivity also increased.
Although correlations were significant, associations were low with maternal age having
the greatest association with maternal sensitivity at 36 months postpartum (r=0.29).
Chi-square tests were used to identify associations between sociodemographic
control variables (all but maternal age) and each dichotomously scored dependent
variable including maternal report of child social competence, teacher report of child
social competence, and mother report of child display of problem behaviors. Results are
summarized in Tables 32-34. In general, both mother and teacher reports of child social
competence at first grade were associated with child sex, maternal race, maternal
education, and family receipt of public assistance. Both mothers and teachers rated
female children as having less than average social competence at first grade.
Furthermore, children of Black/Afro-American mothers, mothers with less education, and
children from families receiving public assistance at one month postpartum were more
likely to be rated by both mothers and teachers are having less than average social
competence. In addition, mothers were more likely to rate their children as having less
than average social competence if (1) they had more than one child; (2) they had no
husband or partner living at home at one month postpartum; and (3) they were not
breastfeeding at one month postpartum. Maternal ethnicity was not associated with
either maternal or teacher reports of child social competence at first grade.
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Related to maternal reports of child display of problem behaviors at first grade,
the only sociodemographic control variable found to be statistically associated was
family receipt of public assistance at one month postpartum. Families on public
assistance were more likely to have mothers who rated their children as having borderline
or clinically significant/deviant levels of problem behaviors.
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Table 32
Maternal Report of Child Social Competence by Sociodemographic Control Variables
Less than Average Social Competence
Chi% Yes
Pattern of Finding
Square(df)
Female children were more likely to
Child Sex
Male
4.71
5.19(1)*
be rated by mothers as having less
than average social competence.
Female
9.14
Children lower in birth order were
Child Birth Order
*
1
3.58
16.13(3)
more likely to be rated by mothers
2
9.26
as having less than average social
3
6.85
competence.
4 or More
20.69
Black/Afro-American mothers were
Maternal Race
White
5.36
more likely to rate their children as
Fisher’s
Black/Afro-American
21.82
Exact Test having less than average social
competence.
Other
11.11
Not Significant
Maternal Ethnicity
Non-Hispanic
6.84
Fisher’s
Hispanic
9.52
Exact Test
Mothers with less education were
Maternal Education
High School or Less
12.33
Fisher’s more likely to rate their children as
Some College
9.43
Exact Test having less than average social
competence.
Bachelor’s Degree
3.23
Postgraduate Work
2.22
Mothers with no husband or partner
Partner/Husband at
living at home at one month were
Home
No
16.00
6.90(1)*
more likely to rate their children as
Yes
6.20
having less than average social
competence.
Families on public assistance at one
Receipt of Public
month were more likely to have
Assistance
No
5.32
21.26(1)* mothers who rated their children as
Yes
19.48
having less than average social
competence.
Mothers not breastfeeding at one
Breastfeeding at One
month were more likely to rate their
Month
No
13.76
23.31(1)* children as having less than average
social competence.
Yes
3.69
*Indicates statistical significance at p<.05.
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Table 33
Teacher Report of Child Social Competence by Sociodemographic Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Less than Average Social Competence
Chi% Yes
Pattern of Finding
Square(df)
Female children were more likely to
5.00
3.90(1)*
be rated by teachers as having less
than average social competence.
8.85
Not Significant
6.84
Fisher’s
5.93
Exact Test
8.22
13.79
Teachers of students with non5.53
White mothers were more likely to
Fisher’s
18.18
Exact Test rate their students as having less
than average social competence.
14.81
Not Significant
6.69
Fisher’s
14.29
Exact Test
Teachers of students with mothers
15.07
Fisher’s having less education were more
7.08
Exact Test likely to rate their students as
having less than average social
3.76
competence.
2.22
Not Significant
12.00
6.52

5.98
14.29

2.16(1)

7.31(1)*

Breastfeeding at One
Month
No
7.34
0.09(1)
Yes
6.72
*Indicates statistical significance at p<.05.
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Teachers of students on public
assistance at one month were more
likely to rate their students as
having less than average social
competence.
Not Significant

Table 34
Mother Report of Child Problem Behaviors by Sociodemographic Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Borderline or Clinically Significant/Deviant Display of
Problem Behaviors
ChiPattern of Finding
% Yes
Square(df)
Not Significant
8.82
0.16(1)
7.96
Not Significant
9.12
Fisher’s
7.78
Exact Test
8.22
6.90
Not Significant
7.87
Fisher’s
14.55
Exact Test
7.41
Unable to compute due to cell size of zero
Not Significant
10.96
7.55
9.68
5.19

3.65(3)

Not Significant
12.00
8.l1

6.81
20.78

0.91(1)

17.32(1)*

Breastfeeding at One
Month
No
8.26
0.01(1)
Yes
8.46
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were more likely to have
mothers who rated their children as
having borderline or clinically
significant/deviant levels of
problem behaviors.
Not Significant

To test the associations between maternal age and each dichotomously scored
dependent variable including maternal report of child social competence, teacher report
of child social competence, and mother report of child display of problem behaviors, oneway ANOVAs were computed. Results are summarized in Table 35 below. Maternal
age was statistically associated with both mother and teacher reports of child social
competence at first grade. More specifically, children rated by mothers and teachers as
having less than average social competence had statistically younger mothers, as
compared to children with average or greater than average social competence. No
association was detected between maternal age and maternal report of child display of
problem behaviors at first grade.

Table 35
ANOVA Results of Child Social Competence and Display of Problem Behaviors by
Maternal Age

Maternal Report of Social Competence
Average or Greater
Less than Average
Teacher Report of Social Competence
Average or Greater
Less than Average
Maternal Report of Problem Behaviors
Normal/Non-Deviant
Borderline or Clinically Significant/Deviant
*Indicates statistical significance at p<.05.

Mean (SD)

F

29.53 (5.11)
26.30 (5.27)

17.49*

29.44 (5.13)
27.55 (5.59)

5.85*

29.40 (5.04)
28.33 (6.47)

2.21

One-way ANOVAs were computed to identify associations between
sociodemographic control variables (all but maternal age) and (1) maternal report of child
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social competence; (2) teacher report of child social competence; and (3) maternal report
of child display of problem behaviors, at first grade. Results are summarized in Table 36.
Both mother and teacher reports of child social competence at first grade were associated
with maternal race, maternal education, presence of husband or partner in the home, and
family receipt of public assistance. More specifically, both mothers and teachers rated
children of (1) Black/Afro-American mothers; (2) mothers with less education; (3)
mothers with no husband or partner living at home at one month postpartum; and (4)
families receiving public assistance at one month postpartum, as exhibiting lower levels
of social competence at first grade. Furthermore, mothers were more likely to rate female
children, non-first born children, and children not breastfeed at one month postpartum, as
having lower levels of social competence at first grade. No significant association
between maternal ethnicity and child social competence at first grade was detected.
Related to maternal reports of child display of problem behaviors at first grade,
maternal education and family receipt of public assistance were found to have statistically
significant associations. Mothers with less education and those receiving public
assistance at one month postpartum rated their children as having higher displays of total
problem behaviors. No associations were detected for child sex, child birth order,
maternal race, maternal ethnicity, presence of husband or partner at home at one month
postpartum, or maternal breastfeeding at one month postpartum.
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Table 36
ANOVA Results of Child Social Competence and Display of Problem Behaviors by Sociodemographic Control Variables
Maternal Report of Social
Competence
Mean (SD)
F
Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work

Teacher Report of Social
Competence
Mean (SD)
F

Maternal Report of Problem
Behaviors
Mean (SD)
F

107.84 (13.55)
104.82 (15.27)

7.42*

105.17 (12.04)
104.07 (14.29)

1.16

46.93 (9.11)
46.58 (9.37)

0.25

108.50 (14.01)
104.65 (14.49)
105.00 (14.98)
102.34 (16.00)

4.49*

104.37 (13.19)
105.41 (12.99)
104.49 (13.03)
100.24 (15.57)

1.43

47.19 (9.14)
46.94 (9.18)
44.79 (9.69)
45.31 (9.41)

1.60

107.28 (14.17)
98.33 (15.70)
101.59 (13.80)

11.43*

105.20 (12.93)
97.96 (13.52)
105.30 (15.40)

7.75*

46.54 (9.15)
47.85 (10.50)
49.26 (8.18)

1.55

106.41 (14.51)
103.90 (14.55)

0.60

104.71 (13.13)
101.86 (15.88)

0.95

46.72 (9.26)
47.86 (8.68)

0.31

101.99 (14.55)
104.89 (15.33)
109.37 (12.96)
109.10 (13.73)

9.78*

100.77 (14.44)
103.14 (12.98)
107.16 (12.61)
107.63 (11.62)
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10.03*

48.55 (9.39)
3.15*
46.88 (9.46)
46.22 (9.29)
45.34 (8.40)
Continued on the next page

Table 36 (Continued)
Maternal Report of Social
Competence
Mean (SD)
F
Partner/Husband at Home
No
101.18 (15.01)
Yes
106.74 (14.40)
Receipt of Public
Assistance
No
107.10 (14.07)
Yes
100.27 (16.40)
Breastfeeding at One
Month
No
103.09 (15.83)
Yes
107.86 (13.59)
*Indicates statistical significance at p<.05.

Teacher Report of Social
Competence
Mean (SD)
F

Maternal Report of Problem
Behaviors
Mean (SD)
F

6.86*

98.74 (11.02)
105.09 (13.27)

10.85*

48.44 (9.47)
46.62 (9.21)

1.80

15.46*

105.33 (13.01)
99.10 (13.57)

15.46*

46.39 (8.85)
49.60 (11.50)

8.32*

16.40*

103.98 (13.21)
104.92 (13.22)

46.73 (9.44)
46.76 (9.15)

0.00
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0.75

Pearson correlation coefficients were computed to assess the relationships
between maternal age and (1) maternal report of child social competence; (2) teacher
report of child social competence; and (3) maternal report of child display of problem
behaviors, at first grade. Maternal age was positively associated with both maternal and
teacher reports of child social competence at first grade (r=0.11 and r=0.12, respectively).
As maternal age increased, mother and teacher reported child social competence
increased. Maternal age was negatively correlated with child display of problem
behaviors at first grade (r=-0.13). As maternal age increased, maternal report of child
display of problem behaviors decreased. Although correlations were significant,
associations were weak.
Chi-square tests were used to identify associations between sociodemographic
control variables (all but maternal age) and (1) ever exposure to nonmaternal care at each
time point; and (2) ever exposure to center-based nonmaternal care at each time point.
Results for ever exposure to nonmaternal care and ever exposure to center-based
nonmaternal care were similar, and are presented in Tables 37-46. Child birth order,
maternal education, and family receipt of public assistance were all three statistically
associated with ever exposure to nonmaternal care and ever exposure to center-based
nonmaternal care at six, 15, 24, and 36 months postpartum. Children higher in birth
order and children of mothers with more education were more likely to have ever been
exposed to nonmaternal care as well as to have ever been exposed to center-based
nonmaternal care at six, 15, 24, and 36 months postpartum. In addition, families on
public assistance at one month postpartum were less likely to have children who were
ever exposed to nonmaternal care, as well as to have children ever exposed to center213

based nonmaternal care, at six, 15, 24, and 36 months postpartum. For both ever
exposure to nonmaternal care and ever exposure to center-based nonmaternal care, no
associations were detected with child sex, maternal race, maternal ethnicity, presence of
partner or husband living at home at one month postpartum, nor maternal breastfeeding at
one month postpartum.
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Table 37
Ever Exposed to Nonmaternal Care at One Month by Sociodemographic Control
Variables
Ever Exposed to Nonmaternal Care at One Month
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
6.47
0.10(1)
7.08
Not Significant
7.17
Fisher’s
5.19
Exact Test
8.22
13.79
Not Significant
6.87
Fisher’s
7.27
Exact Test
3.70

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Unable to compute due to cell size of zero
Non-Hispanic
Hispanic
Not Significant
Maternal Education
High School or Less
5.48
4.38(3)
Some College
4.72
Bachelor’s Degree
9.68
Postgraduate Work
7.41
Not Significant
Partner/Husband at
Home
No
6.00
0.05(1)
Yes
6.84
Not Significant
Receipt of Public
Assistance
No
6.81
0.01(1)
Yes
6.49
Not Significant
Breastfeeding at One
Month
No
5.96
0.33(1)
Yes
7.16
*Indicates statistical significance at p<.05.
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Table 38
Ever Exposed to Nonmaternal Care at Six Months by Sociodemographic Control
Variables
Ever Exposed to Nonmaternal Care at Six Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
66.47
1.92(1)
71.39
Children higher in birth order were
*
78.18
more likely to have ever been
33.91(3)
66.30
exposed to nonmaternal care at six
47.95
months.
48.28
Not Significant
69.01
3.29(2)
61.82
81.48
Not Significant
68.54
Fisher’s
80.95
Exact Test
Mothers with more education were
54.79
21.72(3)* more likely to have children who
were ever exposed to nonmaternal
70.28
care at six months.
70.43
80.00
Not Significant

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
74.00
0.65(1)
Yes
68.52
Receipt of Public
Assistance
No
71.93
22.34(1)*
Yes
45.45
Breastfeeding at One
Month
No
65.60
1.66(1)
Yes
70.50
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were less likely to have
children who were ever exposed to
nonmaternal care at six months.
Not Significant

Table 39
Ever Exposed to Nonmaternal Care at 15 Months by Sociodemographic Control
Variables
Ever Exposed to Nonmaternal Care at 15 Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
80.88
0.04(1)
80.24
Children higher in birth order were
89.25
more likely to have ever been
39.51(3)
77.78
exposed to nonmaternal care at 15
60.27
months.
65.52
Not Significant
80.57
Fisher’s
74.55
Exact Test
92.59
Not Significant
80.24
Fisher’s
90.48
Exact Test
Mothers with more education were
65.75
29.44(3)* more likely to have children who
were ever exposed to nonmaternal
81.60
care at 15 months.
84.41
89.63
Not Significant

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
82.00
0.07(1)
Yes
80.45
Receipt of Public
Assistance
No
83.22
24.04(1)*
Yes
59.74
Breastfeeding at One
Month
No
77.06
2.51(1)
Yes
82.21
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were less likely to have
children who were ever exposed to
nonmaternal care at 15 months.
Not Significant

Table 40
Ever Exposed to Nonmaternal Care at 24 Months by Sociodemographic Control
Variables
Ever Exposed to Nonmaternal Care at 24 Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
85.59
0.00(1)
85.55
Children higher in birth order were
93.16
more likely to have ever been
34.90(3)
82.59
exposed to nonmaternal care at 24
69.86
months.
72.41
Not Significant
85.26
Fisher’s
85.45
Exact Test
92.59
Not Significant
85.41
Fisher’s
90.48
Exact Test
Mothers with more education were
72.60
27.91(3)* more likely to have children who
were ever exposed to nonmaternal
87.74
care at 24 months.
87.63
93.33
Not Significant

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
88.00
0.26(1)
Yes
85.37
Receipt of Public
Assistance
No
87.04
9.37(1)*
Yes
74.03
Breastfeeding at One
Month
No
83.03
1.67(1)
Yes
86.77
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were less likely to have
children who were ever exposed to
nonmaternal care at 24 months.
Not Significant

Table 41
Ever Exposed to Nonmaternal Care at 36 Months by Sociodemographic Control
Variables
Ever Exposed to Nonmaternal Care at 36 Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
91.47
0.17(1)
92.33
Children higher in birth order were
96.74
more likely to have ever been
Fisher’s
90.00
Exact Test exposed to nonmaternal care at 36
80.82
months.
86.21
Not Significant
91.62
Fisher’s
92.73
Exact Test
96.30
Not Significant
91.79
Fisher’s
95.24
Exact Test
Mothers with more education were
80.82
Fisher’s more likely to have children who
93.87
Exact Test were ever exposed to nonmaternal
care at 36 months.
93.55
98.52
Not Significant

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
92.00
0.00(1)
Yes
91.89
Receipt of Public
Assistance
No
93.19
11.86(1)*
Yes
81.82
Breastfeeding at One
Month
No
90.37
1.01(1)
Yes
92.62
*Indicates statistical significance at p<.05.

219

Families on public assistance at one
month were less likely to have
children who were ever exposed to
nonmaternal care at 36 months.
Not Significant

Table 42
Ever Exposed to Center-Based Nonmaternal Care at One Month by Sociodemographic
Control Variables
Ever Exposed to Center-Based Nonmaternal Care at
One Month
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
0.29
Fisher’s
0.29
Exact Test

Child Sex
Male
Female
Child Birth Order
1
Unable to compute due to cell size of zero
2
3
4 or More
Maternal Race
White
Unable to compute due to cell size of zero
Black/Afro-American
Other
Maternal Ethnicity
Unable to compute due to cell sizes of zero
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Unable to compute due to cell sizes of zero
Some College
Bachelor’s Degree
Postgraduate Work
Not Significant
Partner/Husband at
Home
No
2.00
Fisher’s
Yes
0.16
Exact Test
Not Significant
Receipt of Public
Assistance
No
0.17
3.20(2)*
Yes
1.30
Breastfeeding at One
Month
Unable to compute due to cell size of zero
No
Yes
*Indicates statistical significance at p<.05.
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Table 43
Ever Exposed to Center-Based Nonmaternal Care at Six Months by Sociodemographic
Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Ever Exposed to Center-Based Nonmaternal Care at Six
Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
11.47
3.09(2)
9.73
Children higher in birth order were
12.70
Fisher’s more likely to have ever been
10.74
Exact Test exposed to center-based
4.11
nonmaternal care at six months.
3.45
Not Significant
11.39
Fisher’s
5.45
Exact Test
3.70
Not Significant
10.79
Fisher’s
4.76
Exact Test
Mothers with more education were
*
more likely to have children who
7.53
22.09(6)
were ever exposed to center-based
10.38
nonmaternal care at six months.
11.29
13.33
Not Significant
6.00
10.97

11.63
2.60

2.39(2)
Families on public assistance at one
month were less likely to have
Fisher’s children who were ever exposed to
Exact Test center-based nonmaternal care at
six months.
Not Significant

Breastfeeding at One
Month
No
10.55
1.74(2)
Yes
10.63
*Indicates statistical significance at p<.05.
221

Table 44
Ever Exposed to Center-Based Nonmaternal Care at 15 Months by Sociodemographic
Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Ever Exposed to Center-Based Nonmaternal Care at 15
Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
15.59
0.19(2)
14.45
Children higher in birth order were
17.26
more likely to have ever been
Fisher’s
15.93
Exact Test exposed to center-based
5.48
nonmaternal care at 15 months.
6.90
Not Significant
15.91
Fisher’s
10.91
Exact Test
3.70
Not Significant
15.35
Fisher’s
4.76
Exact Test
Mothers with more education were
*
more likely to have children who
11.64
29.52(6)
were ever exposed to center-based
15.57
nonmaternal care at 15 months.
15.59
17.04
Not Significant
16.00
14.94

15.95
7.79

0.09(2)

24.83(2)*

Breastfeeding at One
Month
No
14.22
2.51(2)
Yes
15.40
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were less likely to have
children who were ever exposed to
center-based nonmaternal care at 15
months.
Not Significant

Table 45
Ever Exposed to Center-Based Nonmaternal Care at 24 Months by Sociodemographic
Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Ever Exposed to Center-Based Nonmaternal Care at 24
Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
23.24
0.01(2)
23.60
Children higher in birth order were
26.71
more likely to have ever been
37.47(6)*
22.59
exposed to center-based
12.33
nonmaternal care at 24 months.
24.14
Not Significant
24.29
Fisher’s
16.36
Exact Test
18.52
Not Significant
23.86
Fisher’s
9.52
Exact Test
Mothers with more education were
*
more likely to have children who
17.81
28.83(6)
were ever exposed to center-based
24.06
nonmaternal care at 24 months.
23.66
28.15
Not Significant
24.00
23.37

24.09
18.18

0.26(2)

9.59(2)*

Breastfeeding at One
Month
No
20.64
2.49(2)
Yes
24.73
*Indicates statistical significance at p<.05.
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Families on public assistance at one
month were less likely to have
children who were ever exposed to
center-based nonmaternal care at 24
months.
Not Significant

Table 46
Ever Exposed to Center-Based Nonmaternal Care at 36 Months by Sociodemographic
Control Variables

Child Sex
Male
Female
Child Birth Order
1
2
3
4 or More
Maternal Race
White
Black/Afro-American
Other
Maternal Ethnicity
Non-Hispanic
Hispanic
Maternal Education
High School or Less
Some College
Bachelor’s Degree
Postgraduate Work
Partner/Husband at
Home
No
Yes
Receipt of Public
Assistance
No
Yes

Ever Exposed to Center-Based Nonmaternal Care at 36
Months
Chi% Yes
Pattern of Finding
Square(df)
Not Significant
36.18
0.24(2)
37.46
Children higher in birth order were
41.69
more likely to have ever been
28.40(6)*
35.56
exposed to center-based
23.29
nonmaternal care at 36 months.
31.03
Not Significant
37.52
Fisher’s
27.27
Exact Test
40.74
Not Significant
36.93
Fisher’s
33.33
Exact Test
Mothers with more education were
*
more likely to have children who
26.03
42.19(6)
were ever exposed to center-based
35.85
nonmaternal care at 36 months.
37.63
48.89
Not Significant
28.00
37.52

37.87
28.57

1.92(2)

12.56(2)*

Breastfeeding at One
Month
No
33.49
2.49(2)
Yes
38.39
*Indicates statistical significance at p<.05.
224

Families on public assistance at one
month were less likely to have
children who were ever exposed to
center-based nonmaternal care at 36
months.
Not Significant

To test the associations between maternal age and (1) ever exposure to
nonmaternal care at each time point; and (2) ever exposure to center-based nonmaternal
care at each time point, one-way ANOVAs were computed. Results are summarized in
Tables 47-48 below. Table 47 reveals that maternal age was not statistically associated
with ever exposure to nonmaternal care at one, six, 15, 24, or 36 months.

Table 47
ANOVA Results of Ever Exposure to Nonmaternal Care Over Time by Maternal Age
Ever Exposed to Nonmaternal Care
Mean (SD)
F
One Month
No
29.31 (5.19)
Yes
29.24 (5.15)
Six Months
No
29.02 (5.39)
Yes
29.44 (5.08)
15 Months
No
28.92 (5.49)
Yes
29.40 (5.10)
24 Months
No
29.33 (5.47)
Yes
29.31 (5.13)
36 Months
No
28.89 (5.33)
Yes
29.35 (5.17)
*Indicates statistical significance at p<.05.

0.01

0.96

0.94

0.00

0.39

Table 48 reveals that maternal age was statistically associated with ever exposure
to center-based nonmaternal care at 36 months only. More specifically, children exposed
to center-based nonmaternal care at 36 months had older mothers, as compared to
children exposed to non-center-based nonmaternal care.
225

Table 48
ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care Over Time by
Maternal Age
Ever Exposed to Center-Based Nonmaternal Care
Mean (SD)
F
One Month
Maternal Care Only
29.31 (5.19)
Non-Center-Based Care
29.43 (4.96)
Center-Based Care
25.00 (9.90)
Six Months
Maternal Care Only
29.02 (5.39)
Non-Center-Based Care
29.31 (5.08)
Center-Based Care
30.17 (5.04)
15 Months
Maternal Care Only
28.92 (5.49)
Non-Center-Based Care
29.27 (5.12)
Center-Based Care
29.97 (5.01)
24 Months
Maternal Care Only
29.33 (5.47)
Non-Center-Based Care
29.07 (5.21)
Center-Based Care
29.94 (4.87)
36 Months
Maternal Care Only
28.89 (5.33)
Non-Center-Based Care
28.90 (5.23)
Center-Based Care
30.01 (5.01)
*Indicates statistical significance at p<.05.

0.70

1.32

1.22

1.63

3.63*

Pearson correlation matrices were computed to assess the relationships between
(1) maternal depression over time; (2) maternal sensitivity over time; and (3) maternal
depression and maternal sensitivity over time. Results are summarized in Appendix A.
Results indicate a moderate positive correlation between symptoms of maternal
depression over time with coefficients ranging from 0.33 to 0.51, with the highest
correlation between maternal depression at six and 15 months (r=0.51). Correlations
between levels of maternal sensitivity over time were low to moderate (ranging from 0.22
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to 0.38) with slightly higher correlations between later time points in the postpartum
period. For example, the correlation coefficient for maternal sensitivity at six and 15
months, 15 and 24 months, and 24 and 36 months were 0.32, 0.35, and 0.38, respectively.
Furthermore, correlations between maternal depression and maternal sensitivity were
weak at best, ranging from –0.09 to –0.24. The strength of the association between
maternal depression and maternal sensitivity slightly increased over time. For example,
the correlation coefficients for the associations between maternal depression and maternal
sensitivity at six, 15, 24, and 36 months were –0.11, -0.15, -0.18, and –0.17, respectively,
indicating that as levels of maternal depression increased, maternal sensitivity decreased.
Next, associations between each of the continuous dependent variables and
maternal depression over time were tested via Pearson correlation coefficients. Results
are summarized in Table 49. Although maternal reports of social competence and display
of problem behaviors were significant at p<.05, correlations were weak ranging from –
0.11 to –0.22 for social competence, and 0.09 to 0.23 for display of problem behaviors.
As levels of maternal depression increased, maternal reports of social competence
decreased, and maternal reports of problem behaviors increased. Maternal depression at
24 months had the strongest correlation (r=-0.22) with maternal reports of total social
competence at first grade, and maternal depression at 36 months had the strongest
correlation (r=0.23) with maternal reports of total problem behaviors at first grade.
Significant correlations between maternal depression and teacher reported child social
competence at first grade were negligible ranging from –0.08 to –0.11.
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Table 49
Pearson Correlation Matrices for Each Continuous Dependent Variable and Maternal Depression Over Time

Dependent Variable
Social Competence – Maternal Report
Cooperation
Assertion
Responsibility
Self-Control
Peer Competence
Total Standardized Score
Social Competence – Teacher Report
Cooperation
Assertion
Self Control
Peer Competence
Total Standardized Score
Display of Problem Behaviors
Internalizing Problem Behaviors
Externalizing Problem Behaviors
Total Problem Behaviors
*Indicates statistical significance at p<.05.

1 Month

Maternal Depression
6 Months
15 Months
24 Months

36 Months

-0.11*
-0.13*
-0.12*
-0.16*
-0.16*
-0.17*

-0.13*
-0.14*
-0.12*
-0.17*
-0.18*
-0.20*

-0.11*
-0.13*
-0.16*
-0.19*
-0.15*
-0.19*

-0.14*
-0.15*
-0.14*
-0.21*
-0.20*
-0.22*

-0.10*
-0.16*
-0.14*
-0.20*
-0.18*
-0.20

-0.07
-0.05
-0.09*
-0.08*
-0.08*

-0.08*
-0.04
-0.10*
-0.09*
-0.11*

-0.08*
-0.07
-0.05
-0.08*
-0.10*

-0.03
0.00
-0.05
-0.04
-0.04

0.02
-0.04
0.00
-0.01
-0.03

0.10*
0.15*
0.16*

0.09*
0.16*
0.15*

0.17*
0.17*
0.20*

0.13*
0.19*
0.21*

0.21*
0.19*
0.23*
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In addition, one-way ANOVAs were computed to identify the associations
between maternal depression over time and (1) ever exposure to nonmaternal care over
time; and (2) ever exposure to center-based nonmaternal care over time. Results are
summarized in Tables 50-51. Table 50 shows that ever exposure to nonmaternal care at
one month was not statistically associated with maternal depression during the first 36
months postpartum. However, ever exposure to nonmaternal care at six months, 15
months, 24 months, and 36 months, was related to maternal depression scores at one, six,
and 15 months postpartum. Specifically, children ever exposed to nonmaternal care at
six months had mothers with lower levels of maternal depression at one, six, and 15
months postpartum. The same trend was detected for children ever exposed to
nonmaternal care at 15, 24, and 36 months.
Similarly, table 51 reveals that ever exposure to center-based nonmaternal care at
one month was not statistically associated with maternal depression during the first 36
months postpartum. At six months, children ever exposed to non-center-based
nonmaternal care had mothers with statistically lower levels of maternal depression at
one, six, and 15 months postpartum as compared to children exposed to maternal care
only. No differences were detected between ever exposure to center-based and noncenter-based nonmaternal care at six months. At 15 months, (1) children ever exposed to
center-based nonmaternal care had mothers with significantly lower levels of maternal
depression at 15 months postpartum; and (2) children ever exposed to non-center-based
nonmaternal care had mothers with significantly lower levels of maternal depression at
one, six, and 15 months postpartum, as compared to children exposed to maternal care
only. Furthermore, at 24 months, both children ever exposed to center-based
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nonmaternal care and non-center-based nonmaternal care had mothers with significantly
lower levels of maternal depression at one, six, and 15 months postpartum, as compared
to children exposed to maternal care only. Last, children ever exposed to center-based
nonmaternal care and non-center-based nonmaternal care at 36 months had mothers with
statistically lower levels of maternal depression at one and 15 months postpartum.
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Table 50
ANOVA Results of Ever Exposed to Nonmaternal Care Over Time by Maternal Depression Scores Over Time

Ever Exposed to
Nonmaternal Care
One Month
No
Yes
Six Months
No
Yes
15 Months
No
Yes

One Month
Mean
F
(SD)

Six Months
Mean
F
(SD)

Maternal Depression
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

36 Months
Mean
F
(SD)

9.57
(7.91)
8.18
(7.43

1.36

7.65
(7.14)
7.80
(7.35)

0.02

7.47
(6.71)
6.61
(6.51)

0.72

7.61
(6.75)
8.37
(7.67)

0.52

7.43
(6.83)
7.85
(6.75)

0.69

10.82
(8.41)
8.87
(7.43)

9.16*

8.66
(7.98)
7.21
(6.71)

6.01*

8.73
(7.53)
6.82
(6.21)

11.94*

7.79
(6.96)
7.61
(6.75)

0.11

7.97
(7.07)
7.23
(6.70)

1.72

11.01
(8.73)
9.11
(7.51)

6.34*

9.14
(8.43)
7.30
(6.77)

7.10*

9.31
(7.39)
6.96
(6.45)

13.31*

7.70
(6.50)
7.66
(6.89)

0.00
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7.75
0.29
(7.04)
7.39
(6.77)
Continued on the next page

Table 50 (Continued)

Ever Exposed to
Nonmaternal Care
24 Months
No
Yes
36 Months
No
Yes

One Month
Mean
F
(SD)
--11.74
9.78*
(9.35)
9.10
(7.44)
--12.58
9.58*
(10.49)
9.21
(7.46)

Maternal Depression
Six Months
15 Months
Mean
F
Mean
F
(SD)
(SD)
----9.59
8.43*
9.79
14.71*
(8.49)
(8.12)
7.33
7.02
(6.86)
(6.35)
----9.65
4.66*
10.92
16.77*
(8.31)
(8.22)
7.48
7.11
(7.02)
(6.46)
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24 Months
Mean
F
(SD)
--8.06
0.39
(6.60)
7.60
(6.85)
--8.18
0.34
(7.21)
7.62
(6.78)

36 Months
Mean
F
(SD)
--7.69
0.13
(7.08)
7.42
(6.78)
--8.73
2.06
(8.15)
7.35
(6.69)

Table 51
ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care Over Time by Maternal Depression Scores Over Time

Ever Exposed to CenterBased Nonmaternal Care
One Month
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Six Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care

One Month
Mean
F
(SD)

Six Months
Mean
F
(SD)

Maternal Depression
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

9.57
(7.91)
7.76
(5.35)
17.50
(13.44)

2.18

7.65
(7.14)
7.66
(7.23)
11.00
(12.73)

0.22

7.47
(6.71)
6.22
(5.64)
15.00
(19.80)

2.01

7.61
(6.75)
8.27
(7.50)
10.50
(14.85)

0.36

10.82
(8.41)
8.83
(7.27)
9.10
(8.31)

4.61*

8.66
(7.98)
7.22
(6.74)
7.15
(6.55)

3.00*

8.73
(7.53)
6.77
(6.06)
7.14
(7.01)

6.06*

7.79
(6.96)
7.58
(6.62)
7.75
(7.45)

0.07
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36 Months
Mean
F
(SD)
7.43
(6.83)
7.50
(6.30)
15.50
(14.85)

1.40

7.97
1.18
(7.07)
7.12
(6.56)
7.82
(7.42)
Continued on the next page

Table 51 (Continued)

Ever Exposed to CenterBased Nonmaternal Care
15 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
24 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
36 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care

Maternal Depression
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

One Month
Mean
F
(SD)

Six Months
Mean
F
(SD)

11.01
(8.73)
8.98
(7.40)
9.69
(7.99)

3.52*

9.14
(8.43)
7.27
(6.82)
7.43
(6.56)

3.57*

9.31
(7.39)
6.96
(6.46)
6.95
(6.41)

6.64*

7.70
(6.50)
7.63
(6.77)
7.78
(7.41)

0.02

7.75
(7.04)
7.26
(6.62)
7.95
(7.40)

0.57

11.74
(9.35)
9.30
(7.51)
8.56
(7.25)

5.42*

9.59
(8.49)
7.36
(6.80)
7.28
(7.02)

4.21*

9.79
(8.12)
7.01
(6.37)
7.02
(6.31)

7.34*

8.06
(6.60)
7.69
(6.82)
7.35
(6.94)

0.34

7.69
(7.08)
7.41
(6.58)
7.47
(7.31)

0.07

12.58
(10.49)
9.40
(7.64)
8.91
(7.19)

5.10*

9.65
(8.31)
7.51
(6.87)
7.44
(7.25)

2.33

10.92
(8.22)
7.22
(6.62)
6.93
(6.23)

8.52*

8.18
(7.20)
7.64
(6.76)
7.60
(6.82)

0.17

8.73
(8.15)
7.37
(6.62)
7.32
(6.81)

1.04
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36 Months
Mean
F
(SD)

Associations between each of the continuous dependent variables and maternal
sensitivity over time were also explored via Pearson correlation coefficients. Results are
summarized in Table 52. The correlations between maternal reports of total social
competence and maternal sensitivity increased over time ranging from 0.10 at one month
postpartum to 0.21 at 36 months postpartum. Although significant, these correlations are
weak. Teacher reports of total social competence were also significantly correlated with
maternal sensitivity at six, 15, 24, and 36 months; nevertheless the associations were
weak ranging from 0.09 at six months postpartum to 0.12 at 36 months postpartum.
Child display of problem behaviors was negatively correlated with maternal sensitivity
indicating that as levels of maternal sensitivity increased, display of problem behaviors at
first grade decreased. Total problem behaviors at first grade were only found to be
significantly correlated with levels of maternal sensitivity at 24 and 36 months, with
coefficients of –0.10 at 24 months and –0.14 at 36 months. Once again, despite
significance correlations between total problem behaviors and maternal sensitivity were
weak.
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Table 52
Pearson Correlation Matrices for Each Continuous Dependent Variable and Maternal Sensitivity Over Time

Dependent Variable
Social Competence – Maternal Report
Cooperation
Assertion
Responsibility
Self-Control
Peer Competence
Total Standardized Score
Social Competence – Teacher Report
Cooperation
Assertion
Self Control
Peer Competence
Total Standardized Score
Display of Problem Behaviors
Internalizing Problem Behaviors
Externalizing Problem Behaviors
Total Problem Behaviors
*Indicates statistical significance at p<.05.

Maternal Sensitivity
15 Months
24 Months

1 Month

6 Months

-------

0.06
0.06
0.11*
0.06
0.04
0.10*

0.04
0.08*
0.10*
0.13*
0.07
0.11*

0.09*
0.07
0.12*
0.18*
0.11*
0.14*

0.16*
0.14*
0.14*
0.20*
0.14*
0.21*

------

0.11*
0.05
0.03
0.03
0.09*

0.14*
0.04
0.07
0.06
0.10*

0.13*
0.03
0.10*
0.08*
0.09*

0.15*
0.07
0.12*
0.11*
0.12*

----

-0.03
0.00
-0.01

-0.05
-0.01
-0.06

-0.09*
0.00
-0.10*

-0.19*
-0.03
-0.14*
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36 Months

In addition, one-way ANOVAs were computed to identify the associations
between maternal sensitivity over time and (1) ever exposure to nonmaternal care over
time; and (2) ever exposure to center-based nonmaternal care over time. Results are
summarized in Tables 53-54. Table 53 shows that ever exposure to nonmaternal care at
one month and 36 months were not statistically associated with maternal sensitivity
during the first 36 months postpartum.

However, ever exposure to nonmaternal care at

six months was associated with maternal sensitivity at 15 and 24 months, with children
ever exposed at six months having mothers who rated statistically higher in maternal
sensitivity. Similar trends were found for children ever exposed to nonmaternal care at
15 and 24 months. Those children had mothers who rated statistically higher in maternal
sensitivity at 15, 24, and 36 months postpartum.
Table 54 reveals that ever exposure to center-based nonmaternal care at one
month postpartum was associated with maternal sensitivity at six months, with children
exposed to non-center-based nonmaternal care having mothers who rated higher in
maternal sensitivity at six months compared to children exposed to center-based
nonmaternal care.
At six months, (1) children ever exposed to center-based nonmaternal care had
mothers who rated higher in maternal sensitivity at 15 and 24 months as compared to
children in nonmaternal care only; and (2) children ever exposed to non-center-based care
had mother who rated higher in maternal sensitivity at 24 months as compared to children
in nonmaternal care only.

At 15 months, children ever exposed to both center-based

nonmaternal care and non-center-based nonmaternal care had mothers who rated higher
in maternal sensitivity at 15 and 24 months as compared to children in nonmaternal care
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only. At 24 months, children ever exposed to center-based nonmaternal care had mothers
who rated higher in maternal sensitivity at 15 months as compared to both children in
nonmaternal care only, and children in non-center-based nonmaternal care. In addition,
children ever exposed to non-center-based nonmaternal care at 24 months had mothers
who rated higher in maternal sensitivity at 24 months than children exposed to
nonmaternal care only. Last, children ever exposed to both center-based nonmaternal
care and non-center-based nonmaternal care at 36 months had mothers who rated higher
in maternal sensitivity at 15 as compared to children in nonmaternal care only.
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Table 53
ANOVA Results of Ever Exposed to Nonmaternal Care Over Time by Maternal Sensitivity Over Time

Ever Exposed to
Nonmaternal Care
One Month
No
Yes
Six Months
No
Yes
15 Months
No
Yes
24 Months
No
Yes
36 Months
No
Yes

Six Months
Mean (SD)
F

Maternal Sensitivity
15 Months
24 Months
Mean (SD)
F
Mean (SD)
F

36 Months
Mean (SD)
F

3.16 (0.56)
3.30 (0.53)

2.84

3.22 (0.49)
3.29 (0.58)

0.88

3.23 (0.54)
3.24 (0.47)

0.02

5.93 (0.77)
5.83 (0.81)

0.63

3.14 (0.54)
3.18 (0.57)

0.86

3.15 (0.54)
3.26 (0.48)

6.83*

3.11 (0.56)
3.28 (0.52)

15.93*

5.86 (0.82)
5.95 (0.74)

1.74

3.11 (0.54)
3.18 (0.56)

1.84

3.08 (0.55)
3.26 (0.48)

13.96*

3.08 (0.57)
3.27 (0.52)

13.37*

5.80 (0.87)
5.95 (0.74)

4.18*

3.07 (0.53)
3.19 (0.56)

3.35

3.11 (0.48)
3.24 (0.50)

6.36*

3.11 (0.57)
3.25 (0.53)

6.23*

5.77 (0.88)
5.95 (0.75)

4.49*

3.03 (0.59)
3.18 (0.56)

3.76

3.08 (0.49)
3.24 (0.50)

4.58

3.13 (0.59)
3.24 (0.53)

1.95

5.77 (0.79)
5.93 (0.77)

2.31
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Table 54
ANOVA Results of Ever Exposed to Center-Based Nonmaternal Care Over Time by Maternal Sensitivity Over Time

Ever Exposed to CenterBased Nonmaternal Care
One Month
Maternal Care Only
Non-Center-Based Care
Center-Based Care
Six Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care

Six Months
Mean
F
(SD)

Maternal Sensitivity
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

36 Months
Mean
F
(SD)

3.16
(0.56)
3.34
(0.50)
2.50
(0.71)

3.60*

3.22
(0.49)
3.30
(0.57)
3.00
(0.94)

0.74

3.23
(0.54)
3.24
(0.48)
3.17
(0.24)

0.03

5.93
(0.77)
5.85
(0.81)
5.50
(0.71)

3.14
(0.54)
3.18
(0.57)
3.20
(0.58)

0.46

3.15
(0.54)
3.24
(0.49)
3.36
(0.42)

5.15*

3.11
(0.56)
3.28
(0.51)
3.30
(0.55)

8.00*
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0.51

5.86
0.91
(0.82)
5.95
(0.75)
5.92
(0.71)
Continued on the next page

Table 54 (Continued)

Ever Exposed to CenterBased Nonmaternal Care
15 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
24 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care
36 Months
Maternal Care Only
Non-Center-Based Care
Center-Based Care

Six Months
Mean
F
(SD)

Maternal Sensitivity
15 Months
24 Months
Mean
F
Mean
F
(SD)
(SD)

36 Months
Mean
F
(SD)

3.11
(0.54)
3.18
(0.56)
3.20
(0.58)

0.98

3.08
(0.55)
3.24
(0.49)
3.34
(0.46)

8.88*

3.08
(0.57)
3.27
(0.50)
3.26
(0.58)

6.69*

5.80
(0.87)
5.97
(0.71)
5.87
(0.85)

2.79

3.07
(0.53)
3.17
(0.56)
3.23
(0.57)

2.50

3.11
(0.48)
3.21
(0.51)
3.33
(0.46)

6.87*

3.11
(0.57)
3.25
(0.51)
3.24
(0.57)

3.15*

5.77
(0.88)
5.95
(0.73)
5.93
(0.78)

2.27

9.65
(8.31)
7.51
(6.87)
7.44
(7.25)

2.33

10.92
(8.22)
7.22
(6.62)
6.93
(6.23)

8.52*

8.18
(7.20)
7.64
(6.76)
7.60
(6.82)

0.17

8.73
(8.15)
7.37
(6.62)
7.32
(6.81)

1.04
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A Pearson correlation coefficient was computed to assess the relationship
between maternal report of child social competence at first grade and teacher report of
child social competence at first grade. The resulting coefficient was r=0.22 indicating
that only 4.84% of the variance in teacher report of child social competence can be
explained by maternal report of child social competence. Although the correlation was
found to be significant at p<.05, the association was low.

Multivariate Analyses
Modifications to the Plan
After reviewing variable frequency distributions for each categorical
classification of child social competence (less than average, or average or greater than
average social competence) and display of problem behaviors (borderline or clinically
significant/deviant, or normal/non-deviant display of problem behaviors), the decision
was made to omit further investigation of these dependent variables due to their low
variances. For example, only 47 (6.92%) children from the study sample were classified
by mothers to have less than average social competence, and only 47 (6.92%) children
from the study sample were classified by teachers to have less than average social
competence. Further, only 57 (8.39%) children were classified as displaying borderline
or clinically significant deviant problem behaviors. Based on literature suggesting the
number of “events” needed per independent variable to maximize a logistic regression
model’s stability of prediction (Peduzzi, Concato, Kemper, Holford, & Feinstein, 1996),
there were insufficient numbers of outcome events in the study sample to properly fit the
proposed models including all sociodemographic characteristics. Researchers have
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shown that testing models with too few events per variable, or EPV, results in high
variability of regression coefficients (Peduzzi et al., 1996). Thus, multivariate analyses
will not be conducted for each of the three behavioral categorical classifications of child
social competence and display of problem behaviors including mother rated social
competence, teacher rated social competence, and mother rated display of problem
behaviors.
Overview
This study outlined four major research hypotheses including: (1) maternal
depression is associated with child social competence and display of problem behaviors
at first grade; (2) the relationship between maternal depression and child social
competence and display of problem behaviors at first grade is mediated by maternal
sensitivity; (3) the effect of maternal depression on child social competence and display
of problem behaviors at first grade is stronger among mothers who rate low in maternal
sensitivity; and (4) the effect of maternal depression on child social competence and
display of problem behaviors at first grade is weaker among children exposed to
nonmaternal care. For each hypothesis, maternal depression is operationalized in a
variety of ways to understand the impact of (1) ever exposure to maternal depression
during the first 36 months postpartum (hypothesis 1.1); (2) timing of initial onset
(hypothesis 1.2); (3) severity of symptoms along the trajectory of initial onset (hypothesis
1.3); and (4) chronicity of symptoms (hypothesis 1.4). Furthermore, each of these
considerations of maternal depression were explored for a number of dependent variables
including six maternal reports of child social competence at first grade (total social
competence, cooperation, assertion, responsibility, self control, and peer competence),
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five teacher reports of child social competence at first grade (total social competence,
cooperation, assertion, self control, and peer competence), and three maternal report of
child display of problem behaviors at first grade (total problem behaviors, internalizing
problems, and externalizing problems). For presentation of findings, multivariate results
will be organized by research hypothesis within each operationalization of maternal
depression. This will be done for each subset of dependent variables (maternal report of
social competence, teacher report of social competence, and maternal report of problem
behaviors).
Ever Exposure to Maternal Depression
Hypothesis 1.1.
Hypothesis 1.1 stated that maternal depression, in general, during the first three
years postpartum, is negatively associated with child social competence and display of
problem behaviors at first grade. To test hypothesis 1.1, each dependent variable was
regressed against ever exposure to maternal depression controlling for the
sociodemographic control variables.
A summary of significant findings from OLS regression models is presented in
Table 55 for child social competence at first grade and Table 56 for child display of
problem behaviors at first grade. An ‘X’ in a designated cell indicates that a significant
association between the independent variable and dependent variable was detected,
controlling for all other variables included in the model. Ever exposure to maternal
depression during the first 36 months postpartum was negatively associated with
maternal reports of total social competence, assertion, peer competence, total problem
behaviors, internalizing problem behaviors, and externalizing problem behaviors. More
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specifically, children ever exposed to maternal depression during the first 36 months
postpartum had decreased levels of total social competence, assertion, and peer
competence, and increased levels of total problem behaviors, internalizing problem
behaviors, and externalizing problem behaviors. Ever exposure to maternal depression
during the first 36 months postpartum was not significantly associated with maternal
reports of cooperation, responsibility, or self control; nor teacher reports of total social
competence, cooperation, assertion, self control, or peer competence. See Appendix B,
Tables B1 through B2, for partial model results highlighting parameter estimates (b
coefficients), t values, and model fit statistics from regression models testing the impact
of ever exposed to maternal depression on child social competence or display of problem
behaviors, where a significant main effect of depression was detected.
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Table 55
Summary of Significant Findings from OLS Regression Testing the Impact of Ever

Assertion

Responsibility

Self Control

Peer
Competence

Maternal Report
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Ever Depressed
Teacher Report
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Ever Depressed

Cooperation

Variables

Total Social
Competence

Depressed on Child Social Competence

X
X
ns
X
ns
X
ns
ns
ns
X

ns
ns
ns
ns
ns
X
ns
ns
ns
ns

ns
X
ns
X
ns
X
ns
ns
ns
X

ns
X
ns
ns
ns
X
ns
ns
ns
ns

ns
X
ns
ns
ns
X
ns
ns
ns
ns

ns
X
ns
X
ns
X
ns
ns
ns
X

ns
ns
ns
X
ns
X
ns
ns
ns
ns

X
ns
ns
X
ns
X
ns
ns
ns
ns

X
ns
ns
ns
ns
X
ns
ns
X
ns

na
na
na
na
na
na
na
na
na
na

X
ns
ns
X
X
X
ns
ns
ns
ns

X
ns
ns
X
ns
X
ns
ns
X
ns
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Table 56
Summary of Significant Findings from OLS Regression Testing the Impact of Ever
Depressed on Child Display of Problem Behaviors

Variables
Maternal Report
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Ever Depressed

Total Problem
Behaviors

Internalizing
Problems

Externalizing
Problems

ns
ns
ns
ns
ns
ns
ns
ns
ns
X

ns
X
ns
X
ns
ns
ns
ns
ns
X

ns
ns
ns
ns
ns
X
ns
ns
ns
X

Hypothesis 2.1.
Hypothesis 2, that the relationship between maternal depression and child social
competence and display of problem behaviors at first grade is mediated by maternal
sensitivity, was tested by adding maternal sensitivity to the model containing the
sociodemographic control variables and ever exposure to maternal depression. Mediating
effects of maternal sensitivity were only tested in models for which ever exposure to
maternal depression had a significant main effect (maternal reports of total social
competence, assertion, peer competence, total problem behaviors, internalizing problems,
and externalizing problems). Maternal sensitivity was operationalized as the average
level of maternal sensitivity during the first 36 months postpartum. Given that maternal
sensitivity at 36 months was rated via a 7-point scale as opposed to the 4-point scale
247

employed at six, 15, and 24 months, levels of maternal sensitivity at each time point were
first standardized to have a mean of zero and standard deviation of one, prior to averaging
maternal sensitivity over time.
Prior to entering maternal sensitivity to each model in which a main effect of
ever exposure to maternal depression was detected, the associations between (1) ever
exposure to maternal depression and maternal sensitivity; and (2) maternal sensitivity and
each dependent variable under investigation while controlling for ever exposure to
maternal depression, were first evaluated as a preliminary step in establishing mediation.
Results are summarized in Table 57. Ever exposure to maternal depression during the
first 36 months postpartum was significantly associated with maternal sensitivity.
Furthermore, maternal sensitivity was significantly associated with maternal reports of
total social competence, assertion, peer competence, total problem behaviors, and
externalizing problem behaviors, while simultaneously controlling for ever exposure to
maternal depression. No significant association was detected between maternal
sensitivity and internalizing problem behaviors, thus no further investigation of a
mediating effect of maternal sensitivity on the relationship between ever exposure to
maternal depression and internalizing behaviors was explored.
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Table 57
Tested Associations for Establishing a Mediating Effect of Maternal Sensitivity (MS)
Tested Associations
Ever Exposure X Maternal Sensitivity (MS)
MS X Maternal Report of Total Social Competence
MS X Maternal Report of Assertion
MS X Maternal Report of Peer Competence
MS X Maternal Report of Total Problem Behaviors
MS X Maternal Report of Internalizing Problems
MS X Maternal Report of Externalizing Problems
*Indicates statistical significance at p<.05.

b coefficient
-0.14
6.98
0.64
0.76
-2.02
0.19
-2.22

t value (b=0)
-5.22*
4.49*
2.61*
2.73*
-2.01*
0.21
-2.16*

Parameter estimates (b coefficients) and associated p values for ever exposure
to maternal depression in both the reduced model (sociodemographic control variables +
ever exposure to maternal depression) and full model (sociodemographic control
variables + ever exposure to maternal depression + maternal sensitivity) were compared
to assess the mediating effect of maternal sensitivity. Partial model results (excluding
sociodemographic control variables) are provided in Tables 58-62.
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Table 58
Mediating Effect of Maternal Sensitivity in the Association Between Ever Exposure to
Maternal Depression and Maternal Report of Total Social Competence1

Variables
Ever Depressed
No
Yes
Maternal Sensitivity

Maternal Report of Total Social Competence
Reduced Model
Full Model
b coefficient t value (b=0) b coefficient t value (b=0)
0.00
-2.94
--

-0.00
--2.57*
-2.75
-2.40*
-1.68
1.79
Model Fit Statistics (N=697)
0.11
0.11
R2
5.27*
5.16*
Overall Model F
*Indicates statistical significance at p<.05.
1

Controlling for all sociodemographic control variables including child sex, child birth
order, maternal age, maternal race, maternal ethnicity, maternal education, presence of
partner/husband at home at one month postpartum, family receipt of public assistance at
one month postpartum, and maternal breastfeeding at one month postpartum.

Table 58 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of total social competence at first
grade. The hypothesis was only partially supported. With the addition of maternal
sensitivity to the reduced model (see full model results), ever depressed remained a
significant predictor of maternal report of total social competence, thus complete
mediation was not evident. However, the magnitude of effect of ever depressed
decreased after adding maternal sensitivity to the reduced model. The unstandardized
regression coefficient or b coefficient was -2.94 in the reduced model decreasing to -2.75
in the full model after the addition of maternal sensitivity. Thus, maternal sensitivity
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partially mediated the relationship between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of total social competence at first
grade.

Table 59
Mediating Effect of Maternal Sensitivity in the Association Between Ever Exposure to
Maternal Depression and Maternal Report of Assertion1

Variables
Ever Depressed
No
Yes
Maternal Sensitivity

Maternal Report of Assertion
Reduced Model
Full Model
b coefficient t value (b=0) b coefficient t value (b=0)

0.00
--0.46
-2.55*
--Model Fit Statistics (N=697)
0.06
R2
2.85*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.45
0.05

--2.51*
0.31
0.06
2.67*

1

Controlling for all sociodemographic control variables including child sex, child birth
order, maternal age, maternal race, maternal ethnicity, maternal education, presence of
partner/husband at home at one month postpartum, family receipt of public assistance at
one month postpartum, and maternal breastfeeding at one month postpartum.

Table 59 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of assertion at first grade. The
hypothesis was partially supported. With the addition of maternal sensitivity to the
reduced model (see full model results), ever depressed remained a significant predictor of
maternal report of child assertion at first grade, thus complete mediation was not evident.
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However, the magnitude of effect of ever depressed decreased after adding maternal
sensitivity to the reduced model. The unstandardized regression coefficient or b
coefficient was –0.46 in the reduced model decreasing to –0.45 in the full model after the
addition of maternal sensitivity. Thus, maternal sensitivity partially mediated the
relationship between ever exposure to maternal depression during the first 36 months
postpartum and maternal report of assertion at first grade.

Table 60
Mediating Effect of Maternal Sensitivity in the Association Between Ever Exposure to
Maternal Depression and Maternal Report of Peer Competence1

Variables

Maternal Report of Peer Competence
Reduced Model
Full Model
b coefficient
t value
b coefficient
t value
(b=0)
(b=0)

Ever Depressed
No
Yes
Maternal Sensitivity

0.00
--0.52
-2.51*
--Model Fit Statistics (N=697)
0.07
R2
3.09*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.51
0.08

--2.46
0.45
0.07
2.90*

Note: Controlling for all sociodemographic control variables including child sex, child
birth order, maternal age, maternal race, maternal ethnicity, maternal education,
presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month
postpartum.
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Table 60 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of peer competence at first grade.
The hypothesis was partially supported. With the addition of maternal sensitivity to the
reduced model (see full model results), ever depressed remained a significant predictor of
maternal report of child assertion at first grade, thus complete mediation was not evident.
However, the magnitude of effect of ever depressed decreased after adding maternal
sensitivity to the reduced model. The unstandardized regression coefficient or b
coefficient was –0.52 in the reduced model decreasing to –0.51 in the full model after the
addition of maternal sensitivity. Thus, maternal sensitivity partially mediated the
relationship between ever exposure to maternal depression during the first 36 months
postpartum and maternal report of peer competence at first grade.
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Table 61
Mediating Effect of Maternal Sensitivity in the Association Between Ever Exposure to
Maternal Depression and Maternal Report of Total Problem Behaviors1
Total Problem Behaviors
Reduced Model
Full Model
b coefficient
t value
b coefficient
t value
(b=0)
(b=0)

Variables
Ever Depressed
No
Yes
Maternal Sensitivity

0.00
-2.19
2.92*
--Model Fit Statistics (N=697)
0.05
R2
2.32*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
2.14
-0.51

-2.84*
-0.83
0.05
2.22*

Note: Controlling for all sociodemographic control variables including child sex, child
birth order, maternal age, maternal race, maternal ethnicity, maternal education,
presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month
postpartum.

Table 61 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of total problem behaviors at first
grade. Overall, the hypothesis is only partially supported. With the addition of maternal
sensitivity to the reduced model (see full model results), ever depressed remained a
significant predictor of maternal report of total problem behaviors, thus complete
mediation was not evident. However, the magnitude of effect of ever depressed
decreased slightly after adding maternal sensitivity to the reduced model. The
unstandardized regression coefficient or b coefficient was 2.19 in the reduced model
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decreasing to 2.14 in the full model after the addition of maternal sensitivity. Thus,
maternal sensitivity partially mediated the relationship between ever exposure to maternal
depression during the first 36 months postpartum and maternal report of total problem
behaviors at first grade.

Table 62
Mediating Effect of Maternal Sensitivity in the Association Between Ever Exposure to
Maternal Depression and Maternal Report of Externalizing Problems1
Externalizing Problems
Reduced Model
Full Model
b coefficient
t value
b coefficient
t value
(b=0)
(b=0)

Variables
Ever Depressed
No
Yes
Maternal Sensitivity

0.00
-1.96
2.58*
--Model Fit Statistics (N=697)
0.05
R2
2.55*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
1.92
-0.44

-2.50*
-0.71
0.06
2.42*

Note: Controlling for all sociodemographic control variables including child sex, child
birth order, maternal age, maternal race, maternal ethnicity, maternal education,
presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month
postpartum.

Table 62 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between ever exposure to maternal depression during
the first 36 months postpartum and maternal report of externalizing problem behaviors at
first grade. Overall, the hypothesis is only partially supported. With the addition of
maternal sensitivity to the reduced model (see full model results), ever depressed
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remained a significant predictor of maternal report of externalizing problem behaviors,
thus complete mediation was not evident. However, the magnitude of effect of ever
depressed decreased slightly after adding maternal sensitivity to the reduced model. The
unstandardized regression coefficient or b coefficient was 1.96 in the reduced model
decreasing to 1.92 in the full model after the addition of maternal sensitivity. Thus,
maternal sensitivity partially mediated the relationship between ever exposure to maternal
depression during the first 36 months postpartum and maternal report of externalizing
problem behaviors.
Hypothesis 3.1.
Hypothesis 3 stated that the effect of maternal depression on child social
competence and display of problem behaviors at first grade is stronger among mothers
who rate low in maternal sensitivity. To test the moderating effect of maternal sensitivity
on the associations between ever exposure to maternal depression during the first 36
months postpartum and child social competence and display of problem behaviors at first
grade, the interaction term of ever exposure to maternal depression times maternal
sensitivity (ever depressed X maternal sensitivity) was added to each final model
(sociodemographic control variables + ever exposure to maternal depression + maternal
sensitivity). Maternal sensitivity was operationalized as the average level of maternal
sensitivity during the first 36 months postpartum. A significant interaction term indicates
the presence of a moderating effect.
OLS regression results are summarized in Table 63. Maternal sensitivity was a
significant moderator on the association between ever exposure to maternal depression
and teacher reported total social competence at first grade, with maternal depression
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having the greatest impact on total social competence among mothers rated low in
maternal sensitivity. No other moderating influences of maternal sensitivity were
detected.

Table 63
OLS Regression Results Testing the Moderating Effect of Maternal Sensitivity on the
Association Between Ever Exposure to Maternal Depression and Child Social
Competence and Display of Problem Behaviors

Ever Depressed X Maternal Sensitivity
b coefficient
t value (b=0)

Dependent Variables
Maternal Report of Social Competence
Total
Cooperation
Assertion
Responsibility
Self Control
Peer Competence
Teacher Report of Social Competence
Total
Cooperation
Assertion
Self Control
Peer Competence
Maternal Report of Problem Behaviors
Total Problem Behaviors
Internalizing Problem Behaviors
Externalizing Problem Behaviors
*Indicates statistical significance at p<.05.
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0.36
0.20
0.48
-0.07
-0.22
0.43

0.23
0.58
1.88
-0.25
-0.60
1.47

3.38
0.66
0.76
0.75
0.70

2.28*
1.55
1.81
1.88
1.80

-0.37
0.13
0.48

-0.36
0.14
0.45

Hypothesis 4.1.
Hypothesis 4 stated that the effect of maternal depression on child social
competence and display of problem behaviors at first grade is weaker among children
exposed to nonmaternal care. To test the moderating effect of exposure to nonmaternal
care on the associations between ever exposure to maternal depression during the first 36
months postpartum and child social competence and display of problem behaviors at first
grade, the interaction term of ever exposure to maternal depression times exposure to
nonmaternal care was added to each final model (sociodemographic control variables +
ever exposure to maternal depression + maternal sensitivity + exposure to nonmaternal
care). Exposure to nonmaternal care was operationalized in two ways: (1) ever exposure
to nonmaternal (despite type of arrangement); and (2) ever exposure to center-based
nonmaternal care. Ever exposure to nonmaternal care consisted of two response options
(no and yes), and ever exposure to center-based nonmaternal care consisted of three
response options (maternal care only, non-center-based nonmaternal care, and centerbased nonmaternal care). A significant interaction term indicates the presence of a
moderating effect.
OLS regression results are summarized in Table 64. Exposure to nonmaternal
care, operationalized as both ever exposure to nonmaternal care and ever exposure to
center-based nonmaternal care, was not a significant moderator on the association
between ever exposure to maternal depression and child social competence and display of
problem behaviors at first grade, using either criteria to determine statistical significance.
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Table 64
OLS Regression Results Testing the Moderating Effect of Exposure to Nonmaternal Care
on the Association Between Ever Exposure to Maternal Depression and Child Social
Competence and Display of Problem Behaviors

Ever Depressed X
Ever Exposure to
Nonmaternal Care
Dependent Variables

b
coefficient

Maternal Report of Social
Competence
Total
-1.39
Cooperation
-0.37
Assertion
-0.15
Responsibility
0.29
Self Control
-0.50
Peer Competence
-0.60
Teacher Report of Social
Competence
Total
0.75
Cooperation
-0.14
Assertion
1.29
Self Control
0.29
Peer Competence
0.85
Maternal Report of Problem
Behaviors
Total Problem Behaviors
1.94
Internalizing Problem Behaviors
2.18
Externalizing Problem Behaviors
1.51
*Indicates statistical significance at p<.05.
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t value
(b=0)

Ever Depressed X
Ever Exposure to
Center-Based
Nonmaternal Care
b
t value
coefficient
(b=0)

-0.35
-0.44
-0.24
0.39
-0.55
-0.83

-0.98
0.10
-0.24
0.10
-0.44
-0.36

-0.54
0.26
-0.82
0.29
-1.07
-1.10

0.20
-0.13
1.23
0.29
0.88

1.22
0.42
0.47
0.14
0.37

0.73
0.87
0.97
0.32
0.85

0.74
0.90
0.57

1.37
0.94
1.86

1.15
0.85
1.54

Timing of Initial Onset
Hypothesis 1.2.
Hypothesis 1.2 stated that timing of initial onset of maternal depression, during
the first three years postpartum, is associated with child social competence and display of
problem behaviors at first grade, with earlier onset episodes having the greatest negative
impact. To test hypothesis 1.2, a series of models were tested. For each dependent
variable, the dependent variable was first regressed against maternal depression at one
month, dichotomously scored, controlling for the sociodemographic control variables
(n=679) (Model 1). Next, among those not previously depressed (n=558), the dependent
variables were regressed against maternal depression at six months, dichotomously
scored, controlling for the sociodemographic control variables (Model 2). Then, among
those not previously depressed (n=510), the dependent variables were regressed against
maternal depression at 15 months, dichotomously scored, controlling for the
sociodemographic control variables (Model 3). The same process was conducted to test
the impact of initial onset of maternal depression at 24 and 36 months, among samples of
previously nondepressed women of 486 and 447 respectively (Models 4 and 5). The
significance of each maternal depression variable across models was determined by the pvalue associated with its unstandardized regression coefficient.
A summary of significant findings from OLS regression models is presented in
Table 65. An ‘X’ in a designated cell indicates that a significant association between the
independent variable and dependent variable was detected at p<.05, controlling for all
other variables included in the model. An ‘na’ in a designated cell indicates that a
particular independent variable was not tested in a given model (for example, depression
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at one month is not included in model 2 given that the population for model 2 is among
those not previously depressed). Only dependent variables with at least one significant
main effect of maternal depression across models tested (models 1-5) are presented in
Table 65 including: maternal report of total social competence, maternal report of
assertion, maternal report of peer competence, teacher report of total social competence,
teacher report of self control, teacher report of peer competence, and maternal reports of
both total problem behaviors and externalizing problem behaviors. No main effect of
maternal depression was detected across models 1-5 for maternal report of cooperation,
maternal report of responsibility, maternal report of self control, teacher report of
cooperation, teacher report of assertion, and maternal report of internalizing problem
behaviors.
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Table 65
Summary of Significant Findings from OLS Regression Testing the Impact of Timing of
Initial Onset of Maternal Depression on Child Social Competence and Display of
Problem Behaviors
Model 1 Model 2
Month of Initiation
1
6
All
ND1
Population
Maternal Report of Total Social Competence
Child Sex
X
ns
Child Birth Order
X
X
Maternal Age
ns
ns
Maternal Race
X
X
Maternal Ethnicity
ns
ns
Maternal Education
X
X
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
ns
Depressed at One Month
ns
na
Depressed at Six Months
na
X
Depressed at 15 Months
na
na
Depressed at 24 Months
na
na
Depressed at 36 Months
na
na
Maternal Report of Assertion
Child Sex
ns
ns
Child Birth Order
X
X
Maternal Age
ns
ns
Maternal Race
X
X
Maternal Ethnicity
ns
ns
Maternal Education
X
X
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
ns
Depressed at One Month
ns
na
Depressed at Six Months
na
X
Depressed at 15 Months
na
na
Depressed at 24 Months
na
na
Depressed at 36 Months
na
na
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Model 3
15
ND

Model 4
24
ND

Model 5
36
ND

ns
X
ns
X
ns
X
ns
ns
ns
na
na
ns
na
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
ns
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
na
ns

ns
ns
ns
X
ns
ns
ns
ns
ns
X
X
X
ns
ns
ns
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 65 (Continued)
Model 1 Model 2
Month of Initiation
1
6
All
ND
Population
Maternal Report of Peer Competence
Child Sex
ns
ns
Child Birth Order
X
X
Maternal Age
ns
ns
Maternal Race
X
X
Maternal Ethnicity
ns
ns
Maternal Education
X
ns
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
ns
Depressed at One Month
ns
na
Depressed at Six Months
na
X
Depressed at 15 Months
na
na
Depressed at 24 Months
na
na
Depressed at 36 Months
na
na
Teacher Report of Total Social Competence
Child Sex
ns
ns
Child Birth Order
ns
ns
Maternal Age
ns
ns
Maternal Race
X
ns
Maternal Ethnicity
ns
ns
Maternal Education
X
X
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
X
Depressed at One Month
ns
na
Depressed at Six Months
na
X
Depressed at 15 Months
na
na
Depressed at 24 Months
na
na
Depressed at 36 Months
na
na
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Model 3
15
ND

Model 4
24
ND

Model 5
36
ND

X
X
ns
X
ns
ns
ns
ns
ns
na
na
ns
na
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
ns
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
na
ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 65 (Continued)
Model 1
1
All

Model 2
6
ND

Model 3
15
ND

Model 4
24
ND

Model 5
36
ND

X
ns
ns
X
X
X
ns
ns
ns
ns
na
na
na
na

X
X
ns
ns
ns
X
ns
ns
ns
na
X
na
na
na

X
X
ns
ns
ns
X
ns
ns
ns
na
na
ns
na
na

X
X
ns
ns
ns
X
ns
ns
ns
na
na
na
ns
na

X
X
ns
ns
ns
X
ns
ns
ns
na
na
na
na
ns

X
ns
ns
X
ns
X
ns
ns
X
ns
na
na
na
na

X
X
ns
ns
ns
X
ns
ns
X
na
X
na
na
na

Month of Initiation
Population
Teacher Report of Self Control
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depressed at One Month
Depressed at Six Months
Depressed at 15 Months
Depressed at 24 Months
Depressed at 36 Months
Teacher Report of Peer Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depressed at One Month
Depressed at Six Months
Depressed at 15 Months
Depressed at 24 Months
Depressed at 36 Months
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X
X
X
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
X
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 65 (Continued)
Model 1
Month of Initiation
1
All
Population
Maternal Report of Total Problems
Child Sex
ns
Child Birth Order
ns
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
ns
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depressed at One Month
X
Depressed at Six Months
na
Depressed at 15 Months
na
Depressed at 24 Months
na
Depressed at 36 Months
na
Maternal Report of Externalizing Problems
Child Sex
ns
Child Birth Order
ns
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depressed at One Month
X
Depressed at Six Months
na
Depressed at 15 Months
na
Depressed at 24 Months
na
Depressed at 36 Months
na
1
ND denotes ‘Never Depressed’

Model 2
6
ND

Model 3
15
ND

Model 4
24
ND

Model 5
36
ND

ns
X
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
ns
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
ns
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
na
ns

ns
ns
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
ns
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
ns
na

ns
ns
ns
ns
ns
X
ns
ns
ns
na
na
na
na
ns
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Results from Table 65 above support hypothesis 1.2, that timing of initial onset of
maternal depression, during the first three years postpartum, is associated with child
social competence and display of problem behaviors, with earlier onset episodes having
the greatest negative impact. For both maternal and teacher reported total social
competence and peer competence, maternal report of assertion, and teacher report of self
control, maternal depression that initiated between the first and sixth postpartum month
(and was present at six months postpartum) was significantly associated with child social
competence at first grade. More specifically, children who were exposed to maternal
depression at six months postpartum (among those who had not been exposed at one
month postpartum) were rated by mothers as displaying significantly less total social
competence, assertion, and peer competence; and rated by teacher as displaying
significantly less total social competence, self control, and peer competence. Maternal
depression that initiated after the sixth postpartum month (by 15, 24, or 36 months
postpartum) did not have statistically significant impacts on child social competence at
first grade. Thus, results indicate a critical period of depression developing between the
first and sixth postpartum months related to child development of social competence.
Furthermore, results from Table 65 highlight the importance of maternal
depression that initiated during and was still present by the first postpartum month related
to child display of total problem behaviors and externalizing problem behaviors, as
reported by the mother. Only children exposed to depression that initiated during the first
month postpartum scored significantly higher in total problem behaviors and
externalizing problem behaviors. Depression that initiated at later time points (six, 15,
24, or 36 months) did not significantly impact maternal reports of child problem
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behaviors. See Appendix C, Tables C1 through C8, for partial model results highlighting
parameter estimates (b coefficients), t values, and model fit statistics from regression
models testing the impact of timing of initial onset of maternal depression on child social
competence or display of problem behaviors, where at least one significant main effect of
maternal depression was detected across models tested (models 1-5).

267

Hypothesis 2.2.
Hypothesis 2, that the relationship between maternal depression (timing of initial
onset) and child social competence and display of problem behaviors at first grade is
mediated by maternal sensitivity, was tested by adding maternal sensitivity to the models
containing the sociodemographic control variables and presence of maternal depression at
a given time point. Given that maternal sensitivity was only assessed in the NICHD
SECC at six, 15, 24, and 36 months (no one-month assessment), mediating effects of
maternal sensitivity were only tested in models for which maternal depression had a
significant main effect at six, 15, 24 or 36 months (maternal reports of total social
competence, assertion, and peer competence; and teacher reports of total social
competence, self control, and peer competence). Note that each of the significant main
effects of maternal depression on child social competence was detected at six months
postpartum only, among children not previously exposed to maternal depression.
Although significant main effects of maternal depression were detected for maternal
reports of total problem behaviors and externalizing problems, both main effects were
detected at one month postpartum only. No further exploration of a mediating effect of
maternal sensitivity was tested in these models given that maternal sensitivity at one
month postpartum was not assessed.
Thus, mediating influences of maternal sensitivity were explored for the
following dependent variables: (1) impact of maternal depression at six months
postpartum on maternal report of total social competence, among children not previously
exposed to maternal depression; (2) impact of maternal depression at six months
postpartum on maternal report of assertion, among child not previously exposed to
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maternal depression; (3) impact of maternal depression at six months postpartum on
maternal report of peer competence, among those not previously exposed to maternal
depression; (4) impact of maternal depression at six months postpartum on teacher report
of total social competence, among those not previously exposed to maternal depression;
(5) impact of maternal depression at six months postpartum on teacher report of self
control, among those not previously exposed to maternal depression; and (6) impact of
maternal depression at six months postpartum on teacher report of peer competence,
among those not previously exposed to maternal depression. For each of these dependent
variables, maternal sensitivity was operationalized as the mother’s observed rating of
maternal sensitivity at six months postpartum (response options ranged from one to four).
Prior to entering maternal sensitivity to each model in which a main effect of
maternal depression, dichotomously scored, was detected, the following associations
were explored as a preliminary step in establishing mediation: (1) maternal depression at
six months postpartum, among those children not previously exposed to depression, and
maternal sensitivity at six months; and (2) maternal sensitivity at six months and each
dependent variable under investigation, while controlling for maternal depression at six
months postpartum. Results are summarized in Table 66.

269

Maternal depression at six months, among children not previously exposed to
depression, was significantly associated with maternal sensitivity at six months. In
addition, maternal sensitivity at six months was associated with both maternal and
teacher reports of total social competence. No other significant relationships between
maternal sensitivity at six months and maternal report of assertion or peer competence, or
teacher report of self control or peer competence were detected. Further investigation of
a mediating effect of maternal sensitivity will only be conducted for maternal depression
at six months, among children not previously exposed to maternal depression, on both
maternal and teacher reports of total social competence.

Table 66
Tested Associations for Establishing a Mediating Effect of Maternal Sensitivity (MS) in
the Association Between Timing of Initial Onset of Maternal Depression and Child Social
Competence and Display of Problem Behaviors
Tested Associations
Maternal Depression at Six Months X Maternal
Sensitivity at Six Months
Maternal Sensitivity at Six Months X Maternal
Report of Total Social Competence
Maternal Sensitivity at Six Months X Maternal
Report of Assertion
Maternal Sensitivity at Six Months X Maternal
Report of Peer Competence
Maternal Sensitivity at Six Months X Teacher
Report of Total Social Competence
Maternal Sensitivity at Six Months X Teacher
Report of Self Control
Maternal Sensitivity at Six Months X Teacher
Report of Peer Competence
*Indicates statistical significance at p<.05.
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b coefficient
-0.19

t value (b=0)
-2.31*

2.39

2.43*

0.22

1.41

0.13

0.76

1.98

2.20*

0.16

0.68

0.13

0.55

Parameter estimates (b coefficients) and associated p values for maternal
depression at six months, among children not previously exposed to depression, in both
the reduced model (sociodemographic control variables + exposure to maternal
depression at six months) and the full model (sociodemographic control variables +
exposure to maternal depression at six months + maternal sensitivity) were compared to
assess the mediating effect of maternal sensitivity. Partial model results (excluding
sociodemographic control variables) are provided in Tables 67-68.

Table 67
Mediating Effect of Maternal Sensitivity in the Association Between Timing of Initial
Onset of Maternal Depression and Maternal Report of Total Social Competence

Variables
Depressed at Six Months
No
Yes
Maternal Sensitivity

Maternal Report of Total Social Competence
Reduced Model
Full Model
b coefficient
t value
b coefficient
t value
(b=0)
(b=0)
0.00
-4.26
--

R2
Overall Model F
*Indicates statistical significance at p<.05.

-0.00
--2.01*
-4.41
-2.08*
--1.55
-1.34
Model Fit Statistics (N=558)
0.09
0.12
4.81*
4.63*
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Table 67 above summarizes the evidence for maternal sensitivity as a
mediating effect in the association between maternal depression at six months among
children not previously exposed to depression and maternal report of total social
competence at first grade. The hypothesis is not supported; there is no evidence of a
mediating effect of maternal sensitivity. After the addition of maternal sensitivity to the
reduced model (see full model results) not only did maternal depression at six months
remain a significant predictor of maternal report of total social competence, but also the
magnitude of effect of maternal depression increased rather than decreased.

Table 68
Mediating Effect of Maternal Sensitivity in the Association Between Timing of Initial
Onset of Maternal Depression and Teacher Report of Total Social Competence

Variables
Depressed at Six Months
No
Yes
Maternal Sensitivity

Teacher Report of Total Social Competence
Reduced Model
Full Model
b coefficient
t value
b coefficient
t value
(b=0)
(b=0)
0.00
-4.07
--

R2
Overall Model F
*Indicates statistical significance at p<.05.

-0.00
--2.03*
-4.10
-2.04*
--0.32
-0.29
Model Fit Statistics (N=558)
0.07
0.07
2.53*
2.38*
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Table 68 above summarizes the evidence for maternal sensitivity as a mediating
effect in the association between maternal depression at six months among children not
previously exposed to depression and teacher report of total social competence at first
grade. The hypothesis is not supported; there is no evidence of a mediating effect of
maternal sensitivity. After the addition of maternal sensitivity to the reduced model (see
full model results) not only did maternal depression at six months remain a significant
predictor of teacher report of total social competence, but also the magnitude of effect of
maternal depression increased rather than decreased.
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Hypothesis 3.2.
Hypothesis 3 stated that the effect of maternal depression (timing of initial
onset) on child social competence and display of problem behaviors at first grade is
stronger among mothers who rate low in maternal sensitivity. To test the moderating
effect of maternal sensitivity on the associations between timing of initial onset of
maternal depression during the first 36 months postpartum and child social competence
and display of problem behaviors at first grade, the interaction term of maternal
depression at a given time point (six, 15, 24 or 36 months) times maternal sensitivity at
the corresponding time point (six, 15, 24 or 36 months) was added to each final model
(sociodemographic control variables + maternal depression + maternal sensitivity).
Maternal sensitivity was not assessed at one month postpartum thus no interaction term
of maternal depression initiating at one month and maternal sensitivity was tested. A
significant interaction term indicates the presence of a moderating effect. OLS regression
results are summarized in Table 69. Note that two separate criteria for judging statistical
significance are presented in Table 69, p<.05 as the typical criteria utilized, and a
Bonferroni-adjusted p-value of <.01 given that five models were tested for each
dependent variable (0.05/5=0.01).
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Table 69
OLS Regression Results Testing the Moderating Effect of Maternal Sensitivity on the Association Between Timing of Initial Onset of
Maternal Depression on Child Social Competence and Display of Problem Behaviors

Month of Initiation
Population
Dependent Variables
Maternal Report of Social
Competence
Total
Cooperation
Assertion
Responsibility
Self Control
Peer Competence

Model 1
1
All
b coefficient
(t-value)

na
na
na
na
na
na

Maternal Depression X Maternal Sensitivity
Model 21
Model 32
Model 43
6
15
24
Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)

-2.15 (-0.61)
-0.23 (-0.31)
-0.43 (-0.77)
-0.24 (-0.38)
0.03 (0.04)
-0.54 (-0.84)

1

Maternal depression at six months times maternal sensitivity at six months.
Maternal depression at 15 months times maternal sensitivity at 15 months.
3
Maternal depression at 24 months times maternal sensitivity at 24 months.
4
Maternal depression at 36 months times maternal sensitivity at 36 months.
2
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-7.05 (-1.41)
-1.28 (-1.21)
0.11 (0.15)
-0.98 (-1.07)
-2.16 (-1.86)
-0.97 (-1.06)

Model 54
36
Never Depressed
b coefficient
(t-value)

4.00 (1.13)
-3.36 (-0.77)
-0.28 (-0.37)
0.05 (0.05)
1.26 (2.29)*
-0.41 (-0.59)
0.46 (0.70)
-1.55 (-1.93)
0.91 (1.11)
-0.31 (-0.31)
1.19 (1.84)
0.48 (0.59)
Continued on the next page

Table 69 (Continued)

Model 1
1
All
b coefficient
Dependent Variables
(t-value)
Teacher Report of Social Competence
Total
na
Cooperation
na
Assertion
na
Self Control
na
Peer Competence
na
Maternal Report of Problem Behaviors
Total Problem Behaviors
na
Internalizing Problems
na
Externalizing Problems
na
*Indicates statistical significance at p<.05.
**Indicates statistical significance at p<.01.
Month of Initiation
Population

Maternal Depression X Maternal Sensitivity
Model 2
Model 3
Model 4
6
15
24
Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

4.31 (1.30)
0.55 (0.58)
0.96 (1.02)
1.71 (1.98)*
1.29 (1.51)

-4.38 (-0.93)
0.36 (0.26)
-3.60 (-2.75)**
-0.02 (-0.01)
-1.53 (-1.29)

3.36 (1.00)
-0.62 (-0.64)
0.38 (0.41)
1.61 (1.87)
1.08 (1.27)

3.04 (0.74)
-0.10 (-0.08)
1.24 (1.10)
-0.09 (-0.09)
0.31 (0.30)

-0.34 (-0.15)
0.39 (0.19)
-0.32 (-0.14)

2.45 (0.77)
1.95 (0.66)
3.76 (1.17)

1.01 (0.44)
0.78 (0.37)
2.01 (0.89)

-2.20 (-0.78)
-1.74 (-0.67)
-1.88 (-0.66)
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Some evidence supports a moderating effect of maternal sensitivity on the
relationship between timing of initial onset of maternal depression and child social
competence. For example, the relationship between maternal depression initiating at six
months postpartum and teacher report of self control was moderated by maternal
sensitivity at six months, with depression having the greatest impact among less sensitive
mothers (interaction term estimates: b=1.71, t=1.98, p<.05). Yet still, maternal
sensitivity was detected to moderate the association between maternal depression
initiating at 24 months and maternal report of assertion. First time exposure to maternal
depression at 24 months had a more negative impact on maternal report of assertion at
first grade among mothers who rated lower in maternal sensitivity at 24 months
(interaction term estimates: b=1.26, t=2.29, p<.05). But the opposite was true for teacher
report of assertion. Although maternal sensitivity at 15 months was a significant
moderator on the association between maternal depression initiating at 15 months and
teacher report of assertion, exposure to first time depression at 15 months had the most
negative impact among more sensitive mothers (interaction term estimates: b=-3.60, t=2.75, p<.01.
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Hypothesis 4.2.
Hypothesis 4 stated that the effect of maternal depression (timing of initial
onset) on child social competence and display of problem behaviors at first grade is
weaker among children exposed to nonmaternal care. To test the moderating effect of
exposure to nonmaternal care on the associations between timing of initial onset of
maternal depression during the first 36 months postpartum and child social competence
and display of problem behaviors at first grade, the interaction term of maternal
depression at a given time point (six, 15, 24 or 36 months) times exposure to nonmaternal
care at the corresponding time point (six, 15, 24 or 36 months) was added to each final
model (sociodemographic control variables + maternal depression + maternal sensitivity
+ exposure to nonmaternal care). The moderating effect of ever exposure to nonmaternal
care at one month was not explored given that maternal sensitivity, a control variable,
was not assessed in the NICHD SECC at one month postpartum. Exposure to
nonmaternal care was operationalized in two ways: (1) ever exposure to nonmaternal
(despite type of arrangement); and (2) ever exposure to center-based nonmaternal care.
Ever exposure to nonmaternal care consisted of two response options (no and yes), and
ever exposure to center-based nonmaternal care consisted of three response options
(maternal care only, non-center-based nonmaternal care, and center-based nonmaternal
care). A significant interaction term indicates the presence of a moderating effect. Note
that two separate criteria for judging statistical significance were applied including p<.05
as the typical criteria utilized, and a Bonferroni adjusted p-value of <.005 given that ten
models were tested for each dependent variable (0.05/10=0.005). No significant
interaction effects were detected using the Bonferroni adjusted p value. OLS regression
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results for the moderating effect of ever exposure to nonmaternal care at each time point
(among those not previously exposed to maternal depressed) are summarized in Table 70.
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Table 70
OLS Regression Results Testing the Moderating Effect of Ever Exposure to Nonmaternal Care on the Association Between Timing of
Initial Onset of Maternal Depression on Child Social Competence and Display of Problem Behaviors

Month of Initiation
Population
Dependent Variables
Maternal Report of Social
Competence
Total
Cooperation
Assertion
Responsibility
Self Control
Peer Competence

Model 1
1
All
b coefficient
(t-value)

na
na
na
na
na
na

Maternal Depression X Ever Exposure to Nonmaternal Care
Model 2
Model 3
Model 4
Model 5
6
15
24
36
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)
(t-value)

2.07 (0.47)
0.60 (0.64)
0.06 (0.08)
0.22 (0.26)
0.52 (0.50)
0.01 (0.01)
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-5.59 (-0.77)
-0.62 (-0.40)
-0.67 (-0.59)
0.37 (0.27)
-3.05 (-1.80)
-1.40 (-1.06)

1.96 (0.28)
0.70 (0.08)
0.07 (0.05)
1.95 (1.00)
0.77 (0.70)
-1.01 (-0.69)
1.05 (0.81)
-1.27 (-0.74)
-0.72 (-0.44)
0.23 (0.11)
-0.37 (-0.29)
-0.62 (-0.36)
Continued on the next page

Table 70 (Continued)

Model 1
1
All
b coefficient
Dependent Variables
(t-value)
Teacher Report of Social Competence
Total
na
Cooperation
na
Assertion
na
Self Control
na
Peer Competence
na
Maternal Report of Problem Behaviors
Total Problem Behaviors
na
Internalizing Problems
na
Externalizing Problems
na
*Indicates statistical significance at p<.05.
Month of Initiation
Population

Maternal Depression X Ever Exposure to Nonmaternal Care
Model 2
Model 3
Model 4
Model 5
6
15
24
36
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)
(t-value)
8.58 (2.05)*
1.81 (1.50)
2.91 (2.47)*
1.81 (1.65)
2.65 (2.47)*

5.53 (0.81)
-0.11 (-0.06)
3.25 (1.70)
0.36 (0.21)
1.21 (0.70)

4.93 (0.74)
0.78 (0.40)
2.55 (1.39)
1.16 (0.68)
2.49 (1.47)

-3.06 (8.68)
-4.88 (-1.92)
1.66 (0.69)
0.16 (0.07)
0.92 (0.42)

-2.59 (-0.89)
0.33 (0.12)
-3.41 (-1.16)

4.69 (1.01)
5.42 (1.27)
8.17 (1.75)

-2.90 (-0.64)
-2.51 (-0.60)
-2.60 (-0.58)

-2.39 (-0.40)
2.43 (0.44)
-3.11 (-0.51)
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Ever exposure to nonmaternal care at six months moderated the relationship
between maternal depression at six months postpartum (among children not previously
exposed) and teacher reports of total social competence (interaction term estimates:
b=8.58, t=2.05, p<.05), assertion (interaction term estimates: b=2.91, t=2.47, p<.05), and
peer competence (interaction term estimates: b=2.65, t=2.47, p<.05). Among children
ever exposed to nonmaternal care at six months, maternal depression initiating between
the first and sixth month postpartum and still present at six months had a weaker impact
on teacher reports of total social competence, assertion, and peer competence. Thus, in
the context of initial depression at six months, exposure to nonmaternal care at six
months had a buffering influence on teacher reported social competence (total, assertion,
and peer competence).
OLS regression results for the moderating effect of ever exposure to center-based
nonmaternal care at each time point (among those not previously exposed to maternal
depressed) are summarized in Table 71. Once again, no significant interaction terms
were detected using the Bonferroni adjusted p-value of <.005; all significant interaction
terms presented are at p<.05.
Ever exposure to center-based nonmaternal care at six months moderated the
relationship between maternal depression at six months (among children not previously
exposed) and teacher report of assertion (interaction term estimates: b=2.16, t=2.23,
p<.05). The negative impact of depression at six months, among children not previously
exposed to maternal depression, on teacher report of assertion was weaker among
children ever exposed to center-based nonmaternal care at six months. A similar trend
was found for the moderating effect of exposure to center-based nonmaternal care at 36
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months on the relationship between maternal depression at 36 months (among children
not previously exposed) and maternal report of cooperation (interaction term estimates:
b=2.00, t=1.99, p<.05). Exposure to center-based nonmaternal care at 36 months
buffered the negative impact of maternal depression on cooperation.
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Table 71
OLS Regression Results Testing the Moderating Effect of Ever Exposure to Center-Based Nonmaternal Care on the Association
Between Timing of Initial Onset of Maternal Depression on Child Social Competence and Display of Problem Behaviors
Maternal Depression X Ever Exposure to Center-Based Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
Month of Initiation
1
6
15
24
36
Population
All
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
b coefficient
Dependent Variables
(t-value)
(t-value)
(t-value)
(t-value)
(t-value)
Maternal Report of Social Competence
Total
na
1.17 (0.32)
-5.44 (-0.97)
-0.51 (-0.14)
3.58 (0.75)
Cooperation
na
-0.14 (-0.19)
-0.54 (-0.46)
0.10 (0.12)
2.00 (1.99)*
Assertion
na
-0.19 (-0.32)
-1.00 (-1.14)
-0.05 (-0.09)
-0.27 (-0.36)
Responsibility
na
0.28 (0.41)
0.37 (0.36)
-0.03 (-0.05)
0.69 (0.78)
Self Control
na
0.85 (1.00)
-2.32 (-1.78)
-0.25 (-0.29)
-0.24 (-0.22)
Peer Competence
na
-0.25 (-0.38)
-1.94 (-1.91)
-0.10 (-0.15)
0.32 (0.36)
Continued on the next page
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Table 71 (Continued)
Maternal Depression X Ever Exposure to Center-Based Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
Month of Initiation
1
6
15
24
36
Population
All
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
b coefficient
Dependent Variables
(t-value)
(t-value)
(t-value)
(t-value)
(t-value)
Teacher Report of Social Competence
Total
na
5.08 (1.48)
2.16 (0.41)
4.53 (1.28)
2.80 (0.63)
Cooperation
na
0.79 (0.79)
0.40 (0.26)
1.11 (1.08)
-0.78 (-0.60)
Assertion
na
2.16 (2.23)*
2.17 (1.48)
1.25 (1.28)
0.94 (0.76)
Self Control
na
0.88 (0.98)
-0.77 (-0.57)
0.75 (0.82)
1.02 (0.89)
Peer Competence
na
1.53 (1.73)
-0.05 (-0.05)
1.50 (1.67)
0.90 (0.80)
Maternal Report of Problem Behaviors
Total Problem Behaviors
na
-0.97 (-0.41)
3.12 (0.87)
-1.86 (-0.78)
-0.97 (-0.32)
Internalizing Problems
na
1.90 (0.87)
4.56 (1.39)
-0.26 (-0.12)
0.48 (0.17)
Externalizing Problems
na
-1.98 (-0.82)
3.68 (1.02)
-1.24 (-0.52)
0.30 (0.10)
*Indicates statistical significance at p<.05.
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Severity of Symptoms
Hypothesis 1.3.
Hypothesis 1.3 stated that severity of maternal depression along the trajectory of
initial onset is associated with child social competence and display of problem behaviors
at first grade, with severity of symptoms having the greatest negative impact with earlier
onset episodes. To understand the impact of depression severity, maternal depression
scores obtained from the CES-D (ranging from zero to 60) were recoded so that (1)
individuals scoring below the cut point designating depression (<16) had values of zero;
and (2) individuals experiencing depression (>15) had values equal to 15 less than their
original CES-D scores. For example, a woman scoring 16 on the CES-D was recoded as
having a value of one; a woman scoring 17 on the CES-D was recoded as having a value
of two, et cetera. The purpose of recoding the maternal depression variables in this
manner was to assess the impact of symptom severity above and beyond the threshold
level recommended by the CES-D.
To test hypothesis 1.3, a series of models were tested. For each dependent
variable, the dependent variable was first regressed against maternal depression at one
month, continuously scored, controlling for the sociodemographic control variables
(n=679) (Model 1). Next, among those not previously depressed (n=558), the dependent
variables were regressed against maternal depression at six months, continuously scored,
controlling for the sociodemographic control variables (Model 2). Then, among those
not previously depressed (n=510), the dependent variables were regressed against
maternal depression at 15 months, continuously scored, controlling for the
sociodemographic control variables (Model 3). The same process was conducted to test
286

the impact of severity of maternal depression at 24 and 36 months, among samples of
previously nondepressed women of 486 and 447 respectively (Models 4 and 5). The
significance of each maternal depression variable across models was determined by the pvalue associated with its unstandardized regression coefficient.
A summary of significant findings from OLS regression models is presented in
Table 72. An ‘X’ in a designated cell indicates that a significant association between the
independent variable and dependent variable was detected at p<.05, controlling for all
other variables included in the model. An ‘na’ in a designated cell indicates that a
particular independent variable was not tested in a given model (for example, depression
severity at one month is not included in Model 2 given that the population for Model 2 is
among those not previously depressed). Only dependent variables with at least one
significant main effect of depression severity across models tested (models 1-5) are
presented in Table 72 including: maternal report of total social competence, maternal
report of self control, maternal report of peer competence, teacher report of peer
competence, and maternal reports of both total problem behaviors and externalizing
problem behaviors. No main effect of maternal depression was detected across models 15 for maternal report of cooperation, maternal report of assertion, maternal report of
responsibility, teacher report of total social competence, teacher report of cooperation,
teacher report of assertion, teacher report of self control, and maternal report of
internalizing problem behaviors.

287

Table 72
Summary of Significant Findings from OLS Regression Testing the Impact of Severity of
Maternal Depression Along the Trajectory of Initial Onset on Child Social Competence
and Display of Problem Behaviors
Model
1
Month of Initiation
1
All
Population
Maternal Report of Total Social Competence
Child Sex
X
Child Birth Order
X
Maternal Age
ns
Maternal Race
X
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Severity at One Month
X
Depression Severity at Six Months
na
Depression Severity at 15 Months
na
Depression Severity at 24 Months
na
Depression Severity at 36 Months
na
Maternal Report of Self Control
Child Sex
ns
Child Birth Order
X
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Severity at One Month
X
Depression Severity at Six Months
na
Depression Severity at 15 Months
na
Depression Severity at 24 Months
na
Depression Severity at 36 Months
na
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Model
2
6
ND1

Model
3
15
ND

Model
4
24
ND

Model
5
36
ND

ns
X
ns
X
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
X
ns
X
ns
ns
ns
na
na
ns
na
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
ns
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
na
ns

ns
X
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
ns
ns
X
X
X
ns
ns
ns
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
X
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 72 (Continued)

Month of Initiation
Population
Maternal Report of Peer Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Severity at One Month
Depression Severity at Six Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months
Teacher Report of Peer Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Severity at One Month
Depression Severity at Six Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model
1
1
All

Model
2
6
ND

Model
3
15
ND

Model
4
24
ND

Model
5
36
ND

ns
X
ns
X
ns
X
ns
ns
ns
X
na
na
na
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
ns
na
na
na

X
X
ns
X
ns
ns
ns
ns
ns
na
na
ns
na
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
ns
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
na
ns

X
ns
ns
X
ns
X
ns
ns
X
ns
na
na
na
na

X
X
ns
ns
X
X
ns
ns
X
na
X
na
na
na
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X
X
X
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
X
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 72 (Continued)
Model
1
Month of Initiation
1
All
Population
Maternal Report of Total Problem Behaviors
Child Sex
ns
Child Birth Order
ns
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
ns
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Severity at One Month
X
Depression Severity at Six Months
na
Depression Severity at 15 Months
na
Depression Severity at 24 Months
na
Depression Severity at 36 Months
na
Maternal Report of Externalizing Behaviors
Child Sex
ns
Child Birth Order
ns
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Severity at One Month
X
Depression Severity at Six Months
na
Depression Severity at 15 Months
na
Depression Severity at 24 Months
na
Depression at 36 Months
na
1
ND denotes ‘Never Depressed’
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Model
2
6
ND

Model
3
15
ND

Model
4
24
ND

Model
5
36
ND

ns
ns
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
ns
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
ns
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
na
ns

ns
ns
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
ns
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
ns
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
na
ns

Results from Table 72 above support hypothesis 1.3 for at least some of the
dependent variables investigated: that severity of maternal depression along the trajectory
of initial onset is associated with child social competence and display of problem
behaviors at first grade, with severity of symptoms having the greatest negative impact
with earlier onset episodes. For maternal reports of total social competence, self control,
peer competence, total problem behaviors, and externalizing problem behaviors,
depression severity at one month postpartum significantly impacted levels of social
competence and problem behaviors. As depression severity increased, maternal rated
social competence decreased and mother rated display of problem behaviors increased.
Depression severity did not significantly influence maternal rated child social
competence and display of problem behaviors among depressive episodes that initiated
after the first postpartum month. Depression severity at six, 15, 24, or 36 months, among
children not previously exposed to depression, had no significant impact on maternal
reports of total social competence, self control, peer competence, total problem
behaviors, or externalizing problem behaviors. For teacher rated social competence,
depression severity at six months among children not previously exposed to depression
significantly impacted teacher report of peer competence. As depression severity
increased, teacher rated peer competence decreased. No other significant associations of
depression severity along the trajectory of initial onset were detected. See Appendix D,
Tables D1 through D6, for partial model results highlighting parameter estimates (b
coefficients), t values, and model fit statistics from regression models testing the impact
of depression severity on child social competence or display of problem behaviors, where

291

at least one significant main effect of maternal depression was detected across models
tested (models 1-5).
Hypothesis 2.3.
Hypothesis 2, that the relationship between maternal depression (severity of
symptoms above the CES-D cut point designating depression) and child social
competence and display of problem behaviors at first grade is mediated by maternal
sensitivity, was tested by adding maternal sensitivity to the models containing the
sociodemographic control variables and depression severity at a given time point. Given
that maternal sensitivity was only assessed in the NICHD SECC at six, 15, 24, and 36
months (no one-month assessment), mediating effects of maternal sensitivity were only
tested in models for which depression severity had a significant main effect at six, 15, 24
or 36 months (teacher report of peer competence). Note that the significant main effect
of depression severity on teacher report of peer competence was detected at six months
postpartum, among children not previously exposed to maternal depression. Although
significant main effects of depression severity were detected for maternal reports of total
social competence, self control, peer competence, total problem behaviors and
externalizing problems, these main effects were detected at one month postpartum only.
No further exploration of a mediating effect of maternal sensitivity was tested in these
models given that maternal sensitivity at one month postpartum was not assessed. Thus,
the mediating influence of maternal sensitivity was only explored for impact of
depression severity at six months postpartum on teacher report of peer competence,
among children not previously exposed to maternal depression. For this model, maternal
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sensitivity was operationalized as the mother’s observed rating of maternal sensitivity at
six months postpartum (response options ranged from one to four).
Prior to entering maternal sensitivity to the model containing depression severity,
continuously scored, and the block of sociodemographic control variables, the following
associations were explored as a preliminary step in establishing mediation: (1) depression
severity at six months postpartum, among those children not previously exposed to
depression, and maternal sensitivity at six months; and (2) maternal sensitivity at six
months and teacher report of peer competence, while controlling for depression severity
at six months postpartum. Depression severity at six months was statistically associated
with maternal sensitivity at six months (b=-0.01, t=-2.32, p<.05). However, maternal
sensitivity at six months was not significantly associated with teacher report of peer
competence, while controlling for depression severity at six months postpartum (b=0.14,
t=0.59, ns). Thus no further examination of a mediating effect of maternal sensitivity on
the relationship between depression severity and teacher report of assertion was
examined. The hypothesis was not supported.
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Hypothesis 3.3.
Hypothesis 3 stated that the effect of maternal depression (depression severity)
on child social competence and display of problem behaviors at first grade is stronger
among mothers who rate low in maternal sensitivity. To test the moderating effect of
maternal sensitivity on the associations between depression severity along the trajectory
of initial onset during the first 36 months postpartum and child social competence and
display of problem behaviors at first grade, the interaction term of depression severity at
a given time point (six, 15, 24 or 36 months) times maternal sensitivity at the
corresponding time point (six, 15, 24 or 36 months) was added to each final model
(sociodemographic control variables + depression severity + maternal sensitivity).
Maternal sensitivity was not assessed at one month postpartum thus no interaction term
of depression severity at one month and maternal sensitivity was tested. A significant
interaction term indicates the presence of a moderating effect. OLS regression results are
summarized in Table 73 Note that two separate criteria for judging statistical
significance are presented in Table 73 p<.05 as the typical criteria utilized, and a
Bonferroni-adjusted p-value of <.01 given that five models were tested for each
dependent variable (0.05/5=0.01).
Evidence of a moderating effect of maternal sensitivity was detected for the
interaction term of depression severity at 24 months, among children not previously
exposed to depression, and maternal sensitivity at 24 months (b=0.13, t=2.46, p<.05).
Depression severity had a stronger impact on maternal report of assertion among children
with mothers rated lower in maternal sensitivity.
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Similar trends were detected for teacher reports of total social competence
(interaction term estimates: b=0.77, t=2.44, p<.05), assertion (interaction term estimates:
b=0.22, t=2.47, p<.05), self control (interaction term estimates: b=0.21, t=2.56, p<.05),
and peer competence (interaction term estimates: b=0.21, t=2.63, p<.01); however the
significant interaction terms were with depression severity at six months, among children
not previously exposed to depression, and maternal sensitivity at six months. Depression
severity at six months had a more negative impact on teacher reports of total social
competence, assertion, self control, and peer competence among children of mothers
rated lower in maternal sensitivity.

295

Table 73
OLS Regression Results Testing the Moderating Effect of Maternal Sensitivity on the Association Between Depression Severity on
Child Social Competence and Display of Problem Behaviors

Model 1
Month of Initiation
1
Population
All
b coefficient
Dependent Variables
(t-value)
Maternal Report of Social Competence
Total
na
Cooperation
na
Assertion
na
Responsibility
na
Self Control
na
Peer Competence
na

Depression Severity X Maternal Sensitivity
Model 21
Model 32
Model 43
6
15
24
Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)
-0.04 (-0.11)
0.01 (0.08)
0.01 (0.17)
0.01 (0.19)
-0.01 (-0.23)
-0.02 (-0.31)

1

Maternal depression at six months times maternal sensitivity at six months.
Maternal depression at 15 months times maternal sensitivity at 15 months.
3
Maternal depression at 24 months times maternal sensitivity at 24 months.
4
Maternal depression at 36 months times maternal sensitivity at 36 months.
2
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-1.12 (-1.64)
-0.17 (-1.15)
-0.05 (-0.48)
-0.13 (-1.06)
-0.30 (-1.89)
-0.17 (-1.35)

Model 54
36
Never Depressed
b coefficient
(t-value)

0.19 (0.58)
-0.20 (-0.43)
-0.05 (-0.65)
0.01 (0.06)
0.13 (2.46)*
0.00 (0.06)
0.00 (0.07)
-0.06 (-0.66)
0.02 (0.26)
-0.08 (-0.73)
0.12 (1.90)
0.07 (0.78)
Continued on the next page

Table 73 (Continued)

Model 1
1
All
b coefficient
Dependent Variables
(t-value)
Teacher Report of Social Competence
Total
na
Cooperation
na
Assertion
na
Self Control
na
Peer Competence
na
Maternal Report of Problem Behaviors
Total Problem Behaviors
na
Internalizing Problems
na
Externalizing Problems
na
*Indicates statistical significance at p<.05.
** Indicates statistical significance at p<.01.
Month of Initiation
Population

Depression Severity X Maternal Sensitivity
Model 2
Model 3
Model 4
6
15
24
Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.77 (2.44)*
0.16 (1.78)
0.22 (2.47)*
0.21 (2.56)*
0.21 (2.63)**

-0.42 (-0.66)
-0.06 (-0.34)
-0.27 (-1.49)
-0.03 (-0.17)
-0.09 (-0.57)

0.11 (0.33)
-0.05 (-0.53)
0.01 (0.17)
0.05 (0.64)
0.02 (0.22)

-0.23 (-0.51)
-0.13 (-1.04)
0.07 (0.60)
-0.14 (-1.23)
-0.07 (-0.59)

-0.33 (-1.51)
-0.20 (-1.00)
-0.30 (-1.34)

0.51 (1.17)
0.30 (0.74)
0.52 (1.20)

0.23 (1.05)
0.16 (0.82)
0.41 (1.93)

-0.47 (-1.54)
-0.50 (-1.79)
-0.38 (-1.24)
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Hypothesis 4.3.
Hypothesis 4 stated that the effect of maternal depression (depression severity)
on child social competence and display of problem behaviors at first grade is weaker
among children exposed to nonmaternal care. To test the moderating effect of exposure
to nonmaternal care on the associations between depression severity along the trajectory
of initial onset during the first 36 months postpartum and child social competence and
display of problem behaviors at first grade, the interaction term of depression severity at
a given time point (six, 15, 24 or 36 months) times exposure to nonmaternal care at the
corresponding time point (six, 15, 24 or 36 months) was added to each final model
(sociodemographic control variables + depression severity + maternal sensitivity +
exposure to nonmaternal care). The moderating effect of ever exposure to nonmaternal
care at one month was not explored given that maternal sensitivity, a control variable,
was not assessed in the NICHD SECC at one month postpartum. Exposure to
nonmaternal care was operationalized in two ways: (1) ever exposure to nonmaternal
(despite type of arrangement); and (2) ever exposure to center-based nonmaternal care.
Ever exposure to nonmaternal care consisted of two response options (no and yes), and
ever exposure to center-based nonmaternal care consisted of three response options
(maternal care only, non-center-based nonmaternal care, and center-based nonmaternal
care). A significant interaction term indicates the presence of a moderating effect. Two
criteria for assessing statistical significance were applied including p<.05 and a
Bonferroni adjusted p-value of <.005 to account for the ten models tested for each
dependent variable (0.05/10=0.005). OLS regression results for the moderating effect of
ever exposure to nonmaternal care at each time point (among those not previously
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exposed to maternal depression) are summarized in Table 74 Note that no significant
interaction terms were detected at p<.005.
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Table 74
OLS Regression Results Testing the Moderating Effect of Ever Exposure to Nonmaternal Care on the Association Between Depression
Severity Along the Trajectory of Initial Onset on Child Social Competence and Display of Problem Behaviors

Month of Initiation
Population
Dependent Variables
Maternal Report of Social
Competence
Total
Cooperation
Assertion
Responsibility
Self Control
Peer Competence

Model 1
1
All
b coefficient
(t-value)

na
na
na
na
na
na

Depression Severity X Ever Exposure to Nonmaternal Care
Model 2
Model 3
Model 4
Model 5
6
15
24
36
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)
(t-value)

0.08 (0.19)
0.07 (0.82)
0.02 (0.25)
-0.04 (-0.46)
0.01 (0.15)
0.02 (0.27)
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-0.89 (-0.89)
-0.19 (-0.90)
-0.09 (-0.57)
0.03 (0.15)
-0.33 (-1.44)
-0.21 (-1.14)

-0.43 (-0.71)
-0.09 (-0.02)
-0.01 (-0.09)
0.73 (0.88)
-0.06 (-0.67)
0.05 (0.09)
-0.01 (-0.05)
-0.80 (-1.09)
-0.17 (-1.20)
-0.23 (-0.25)
-0.13 (-1.16)
-0.17 (-0.23)
Continued on the next page

Table 74 (Continued)

Month of Initiation
Population

Model 1
1
All
b coefficient
(t-value)

Dependent Variables
Teacher Report of Social
Competence
Total
na
Cooperation
na
Assertion
na
Self Control
na
Peer Competence
na
Maternal Report of Problem
Behaviors
Total Problem Behaviors
na
Internalizing Problems
na
Externalizing Problems
na
*Indicates statistical significance at p<.05.

Depression Severity X Ever Exposure to Nonmaternal Care
Model 2
Model 3
Model 4
Model 5
6
15
24
36
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
(t-value)
(t-value)
(t-value)
(t-value)

0.49 (1.22)
0.09 (0.82)
0.22 (1.95)
0.11 (1.07)
0.17 (1.68)

0.98 (1.05)
-0.18 (-0.66)
0.56 (2.15)*
0.13 (0.54)
0.26 (1.08)

0.61 (1.08)
0.06 (0.37)
0.31 (2.00)*
0.04 (0.26)
0.12 (0.85)

-2.35 (-0.63)
-2.09 (-1.91)
0.20 (0.19)
-0.02 (-0.02)
-0.11 (-0.12)

-0.07 (-0.27)
0.12 (0.47)
-0.05 (-0.19)

0.50 (0.79)
0.65 (1.11)
0.81 (1.27)

0.20 (-0.52)
-0.25 (-0.70)
-0.28 (-0.72)

-1.32 (-0.51)
-0.63 (-0.27)
-1.16 (-0.45)
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Significant interaction terms were only detected for teacher report of assertion at
15 and 24 months. For this dependent variable, the hypothesis was supported. Results
indicated that depression severity at 15 months, among children not previously exposed
to depression, had a weaker impact on teacher report of assertion if the child had ever
been exposed to nonmaternal care at 15 months (interaction term estimates: b=0.56,
t=2.15, p<.05). Furthermore, ever exposure to nonmaternal care at 24 months buffered
the negative impact of depression severity at 24 months, among children not previously
exposed to depression, on teacher report of assertion (interaction term estimates: b=0.31,
t=2.00, p<.05).
OLS regression results for the moderating effect of ever exposure to center-based
nonmaternal care at each time point (among those not previously exposed to maternal
depressed) are summarized in Table 75 Once again, no significant interaction terms were
detected using the Bonferroni adjusted p-value of <.005. All significant interaction terms
presented are at p<.05.
Significant interaction terms were only detected for teacher report of assertion at
15 and 24 months. For this dependent variable, the hypothesis was supported. Results
indicated that depression severity at 15 months, among children not previously exposed
to depression, had a weaker impact on teacher report of assertion at first grade if the child
had ever been exposed to center-based nonmaternal care at 15 months (interaction term
estimates: b=0.54, t=2.14, p<.05). Furthermore, ever exposure to center-based
nonmaternal care at 24 months buffered the negative impact of depression severity at 24
months, among children not previously exposed to depression, on teacher report of
assertion at first grade (interaction term estimates: b=0.23, t=1.97, p<.05).
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Table 75
OLS Regression Results Testing the Moderating Effect of Ever Exposure to Center-Based Nonmaternal Care on the Association
Between Depression Severity Along the Trajectory of Initial Onset on Child Social Competence and Display of Problem Behaviors
Depression Severity X Ever Exposure to Center-Based Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
Month of Initiation
1
6
15
24
36
Population
All
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
b coefficient
Dependent Variables
(t-value)
(t-value)
(t-value)
(t-value)
(t-value)
Maternal Report of Social Competence
Total
na
-0.06 (-0.18)
-0.94 (-0.97)
-0.42 (-0.92)
0.26 (0.37)
Cooperation
na
-0.00 (-0.02)
-0.16 (-0.80)
-0.04 (-0.44)
0.28 (1.86)
Assertion
na
-0.02 (-0.36)
-0.15 (-0.97)
-0.03 (-0.45)
-0.06 (-0.55)
Responsibility
na
-0.03 (-0.45)
0.24 (0.14)
-0.03 (-0.39)
0.01 (0.06)
Self Control
na
0.03 (0.40)
-0.32 (-1.43)
-0.14 (-1.30)
-0.05 (-0.30)
Peer Competence
na
-0.03 (-0.44)
-0.27 (-1.53)
-0.06 (-0.71)
0.07 (0.55)
Continued on the next page
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Table 75 (Continued)
Depression Severity X Ever Exposure to Center-Based Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
Month of Initiation
1
6
15
24
36
Population
All
Never Depressed Never Depressed Never Depressed Never Depressed
b coefficient
b coefficient
b coefficient
b coefficient
b coefficient
Dependent Variables
(t-value)
(t-value)
(t-value)
(t-value)
(t-value)
Teacher Report of Social Competence
Total
na
0.36 (1.10)
0.94 (1.05)
0.69 (1.62)
-0.36 (-0.55)
Cooperation
na
0.06 (0.67)
-0.11 (-0.41)
0.12 (0.98)
-0.09 (-0.46)
Assertion
na
0.17 (1.82)
0.54 (2.14)*
0.23 (1.97)*
-0.11 (-0.61)
Self Control
na
0.09 (1.00)
0.11 (0.48)
0.07 (0.67)
-0.05 (-0.27)
Peer Competence
na
0.12 (1.46)
0.22 (0.95)
0.12 (1.07)
-0.11 (-0.69)
Maternal Report of Problem Behaviors
Total Problem Behaviors
na
-0.00 (-0.01)
0.41 (0.67)
-0.09 (-0.29)
0.13 (0.28)
Internalizing Problems
na
0.17 (0.82)
0.64 (1.13)
-0.00 (-0.02)
0.09 (0.21)
Externalizing Problems
na
-0.01 (-0.04)
0.62 (1.00)
-0.09 (-0.30)
0.16 (0.35)
*Indicates statistical significance at p<.05.
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Chronicity of Symptoms
Hypothesis 1.4.
Hypothesis 1.4 stated that chronicity of maternal depression is associated with
child social competence and display of problem behaviors at first grade, with chronicity
of symptoms having the greatest negative impact at later time points. To understand the
impact of depression chronicity, a sequence of dummy variables were created at each
time point (one month, six months, 15 months, 24 months, and 36 months) to compare
women with either (1) new or first time depression; (2) remitted depression (had a
previous depressive episode but no current depression); (3) recurrent depression (had a
previous depressive episode followed by remission with current depression); or (4)
chronic depression (continuously depressed). For example, to understand the impact of
depression chronicity at one month postpartum, a single dummy variable was used (new
depression). For depression chronicity at six months, the following dummy variables
were used: new depression, remitted depression, and chronic depression. For depression
chronicity at 15, 25, and 36 months, the following dummy variables were used: new
depression, remitted depression, recurrent depression, and chronic depression. Women
with no depression were the reference category for each sequence of dummy variables
across time points.
To test hypothesis 1.4, for each dependent variable, the dependent variable was
first regressed against the depression chronicity dummy variables at one month
controlling for the sociodemographic control variables (n=679) (Model 1). Next, the
dependent variables were regressed against the depression chronicity dummy variables at
six months controlling for the sociodemographic control variables (n=679) (Model 2).
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The same process was conducted to test the impact of depression chronicity at 15, 24 and
36 months, among the entire sample of 679 children (Models 3, 4 and 5). The
significance of each depression chronicity dummy variable within and across models was
determined by the p-value associated with its unstandardized regression coefficient. To
understand the relative importance of each significant dummy variable within a given
model, standardized regression coefficients were compared; to understand the relative
importance of each significant dummy variable across the models, unstandardized
regression coefficients were compared. Note that the population for each model in a
series consisted of the entire sample of 679 children, not subsets of children with no
previous exposure to maternal depression at each assessment time point.
A summary of significant findings from OLS regression models is presented in
Table 76. An ‘X’ in a designated cell indicates that a significant association between the
independent variable and dependent variable was detected at p<.05, controlling for all
other variables included in the model. An ‘na’ in a designated cell indicates that a
particular independent variable was not tested in a given model (for example, depression
chronicity at one month was not included in Model 2 given that the sequence of dummy
variables included in Model 2 to represent depression chronicity at six months
incorporated depression chronicity at one month postpartum). Only dependent variables
with at least one significant main effect of depression chronicity across models tested
(models 1-5) are presented in Table 76 including: maternal report of total social
competence, maternal report of cooperation, maternal report of assertion, maternal report
of responsibility, maternal report of self control, maternal report of peer competence,
teacher report of total social competence, teacher report of self control, teacher report of
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peer competence, maternal report of total problem behaviors, internalizing problem
behaviors, and externalizing problem behaviors. No main effect of depression chronicity
was detected across models 1-5 for teacher report of cooperation or teacher report of
assertion.
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Table 76
Summary of Significant Findings from OLS Regression Testing the Impact of Depression
Chronicity on Child Social Competence and Display of Problem Behaviors
Model
1
Month of Assessment
1
All
Population
Maternal Report of Total Social Competence
Child Sex
X
Child Birth Order
X
Maternal Age
ns
Maternal Race
X
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Chronicity at One Month
ns
Depression Chronicity at Six Months
na
Depression Chronicity at 15 Months
na
Depression Chronicity at 24 Months
na
Depression Chronicity at 36 Months
na
Maternal Report of Cooperation
Child Sex
ns
Child Birth Order
ns
Maternal Age
ns
Maternal Race
ns
Maternal Ethnicity
ns
Maternal Education
X
Partner/Husband at Home
ns
Receipt of Public Assistance
ns
Breastfeeding at One Month
ns
Depression Chronicity at One Month
ns
Depression Chronicity at Six Months
na
Depression Chronicity at 15 Months
na
Depression Chronicity at 24 Months
na
Depression Chronicity at 36 Months
na
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Model
2
6
All

Model
3
15
All

Model
4
24
All

Model
5
36
All

X
X
ns
X
ns
X
ns
ns
ns
na
X
na
na
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
X
na
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
X
na

X
X
ns
X
ns
X
ns
ns
ns
na
na
na
na
X

ns
ns
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
ns
na
na
na
X
na
na
na
X
Continued on the next page

Table 76 (Continued)

Month of Assessment
Population
Maternal Report of Assertion
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months
Maternal Report of Responsibility
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months

Model
1
1
All

Model
2
6
All

Model
3
15
All

Model
4
24
All

Model
5
36
All

ns
X
ns
X
ns
X
ns
ns
ns
ns
na
na
na
na

ns
ns
ns
X
ns
X
ns
ns
ns
na
X
na
na
na

ns
X
ns
X
ns
X
ns
ns
ns
na
na
X
na
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
X
na

ns
X
ns
X
ns
X
ns
ns
ns
na
na
na
na
X

ns
X
ns
ns
ns
X
ns
ns
ns
ns
na
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
X
na
na
na
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ns
ns
ns
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
X
na
na
na
X
na
na
na
X
Continued on the next page

Table 76 (Continued)

Month of Assessment
Population
Maternal Report of Self Control
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months
Maternal Report of Peer Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months

Model
1
1
All

Model
2
6
All

Model
3
15
All

Model
4
24
All

Model
5
36
All

ns
X
ns
ns
ns
X
ns
ns
ns
ns
na
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
ns
na
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
X
na
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
X
na

ns
X
ns
ns
ns
X
ns
ns
ns
na
na
na
na
X

ns
X
ns
X
ns
X
ns
ns
ns
ns
na
na
na
na

ns
X
ns
X
ns
X
ns
ns
ns
na
X
na
na
na
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ns
ns
ns
X
X
X
ns
ns
ns
X
X
X
ns
ns
ns
X
ns
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
X
na
na
na
X
na
na
na
X
Continued on the next page

Table 76 (Continued)

Month of Assessment
Population
Teacher Report of Total Social Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months
Teacher Report of Self Control
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months

Model
1
1
All

Model
2
6
All

Model
3
15
All

Model
4
24
All

Model
5
36
All

ns
ns
ns
X
ns
X
ns
ns
ns
ns
na
na
na
na

ns
ns
ns
X
ns
X
ns
ns
ns
na
ns
na
na
na

ns
ns
ns
X
ns
X
ns
ns
X
na
na
X
na
na

ns
ns
ns
X
ns
X
ns
ns
X
na
na
na
X
na

ns
ns
ns
X
ns
X
ns
ns
X
na
na
na
na
ns

X
ns
ns
X
X
X
ns
ns
ns
ns
na
na
na
na

X
X
ns
X
X
X
ns
ns
ns
na
X
na
na
na
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X
X
X
X
ns
X
ns
ns
ns
X
X
X
X
ns
X
X
X
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
X
na
na
na
ns
na
na
na
ns
Continued on the next page

Table 76 (Continued)
Model
1
1
All

Model
2
6
All

Model
3
15
All

Model
4
24
All

Model
5
36
All

X
ns
ns
X
ns
X
ns
ns
X
ns
na
na
na
na

X
ns
ns
X
ns
X
ns
ns
X
na
X
na
na
na

X
ns
ns
X
ns
X
ns
ns
X
na
na
X
na
na

X
ns
ns
X
ns
X
ns
ns
X
na
na
na
ns
na

X
ns
ns
X
ns
X
ns
ns
X
na
na
na
na
ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
X
na
na
na
na

ns
X
ns
ns
ns
ns
ns
ns
ns
na
X
na
na
na

Month of Assessment
Population
Teacher Report of Peer Competence
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months
Maternal Report of Total Problem Behaviors
Child Sex
Child Birth Order
Maternal Age
Maternal Race
Maternal Ethnicity
Maternal Education
Partner/Husband at Home
Receipt of Public Assistance
Breastfeeding at One Month
Depression Chronicity at One Month
Depression Chronicity at Six Months
Depression Chronicity at 15 Months
Depression Chronicity at 24 Months
Depression Chronicity at 36 Months
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ns
ns
ns
X
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
na
na
X
na
na
na
X
na
na
na
X
Continued on the next page

Table 76 (Continued)
Model Model
1
2
Month of Assessment
1
6
All
All
Population
Maternal Report of Internalizing Problem Behaviors
Child Sex
ns
ns
Child Birth Order
X
X
Maternal Age
ns
ns
Maternal Race
X
X
Maternal Ethnicity
ns
ns
Maternal Education
ns
ns
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
ns
Depression Chronicity at One Month
ns
na
Depression Chronicity at Six Months
na
ns
Depression Chronicity at 15 Months
na
na
Depression Chronicity at 24 Months
na
na
Depression Chronicity at 36 Months
na
na
Maternal Report of Externalizing Problem Behaviors
Child Sex
ns
ns
Child Birth Order
ns
ns
Maternal Age
ns
ns
Maternal Race
ns
ns
Maternal Ethnicity
ns
ns
Maternal Education
X
X
Partner/Husband at Home
ns
ns
Receipt of Public Assistance
ns
ns
Breastfeeding at One Month
ns
ns
Depression Chronicity at One Month
X
na
Depression Chronicity at Six Months
na
ns
Depression Chronicity at 15 Months
na
na
Depression Chronicity at 24 Months
na
na
Depression Chronicity at 36 Months
na
na
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Model
3
15
All

Model
4
24
All

Model
5
36
All

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
X
na
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
X
na

ns
X
ns
X
ns
ns
ns
ns
ns
na
na
na
na
X

ns
ns
ns
ns
ns
X
ns
ns
ns
na
na
X
na
na

ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
X
na

ns
ns
ns
ns
ns
ns
ns
ns
ns
na
na
na
na
X

Partial model results highlighting significant depression chronicity variables for
dependent variables with at least one significant main effect of depression chronicity
across models tested (models 1-5) are presented in Appendix E, Tables E1-E12.
Examination of results reveal that for at least some of the dependent variables
investigated, hypothesis 1.4, that depression chronicity is associated with child social
competence and display of problem behaviors at first grade with chronicity of symptoms
having the greatest negative impact at later time points, is supported. However, the time
point at which depression chronicity had the greatest magnitude of negative influence on
child social competence and display of problem behaviors was 24 months postpartum
rather than 36 months postpartum. This trend was detected for the following dependent
variables: maternal report of total social competence, maternal report of self control,
maternal report of peer competence, maternal report of total problem behaviors and
maternal report of externalizing problem behaviors.
For maternal reports of total social competence, peer competence, and total
problem behaviors, depression chronicity at six, 15, 24, and 36 months were statistically
significant. Comparison of the unstandardized regression coefficients or b coefficients
across six, 15, 24, and 36 months revealed that for each of these dependent variables, the
parameter estimates for depression chronicity increased in magnitude up to 24 months
postpartum, at which they began to decline. For example, the b coefficients for
depression chronicity at six, 15, 24, and 36 months postpartum for maternal report of
total social competence were –5.54, -9.03, -12.88, and –12.79 respectively. The same
trend was observed for maternal report of peer competence and maternal report of total
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problem behaviors in which the parameter estimates were –0.79, -1.31, -2.29, and –2.27
for peer competence, and 3.67, 6.80, 9.40, and 9.20 for total problem behaviors.
Furthermore, depression chronicity at 15, 24, and 36 months was significant
for maternal report of self control and maternal report of externalizing problem
behaviors, with depression chronicity at 24 months having the greatest magnitude of
negative influence. For maternal report of self control, unstandardized regression
coefficients at 15, 24, and 36 months for depression chronicity were –2.19, -3.48, and –
3.44. For maternal report of externalizing problem behaviors, unstandardized regression
coefficients at 15, 24, and 36 months for depression chronicity were 6.71, 10.26, and
10.18. Chronicity of depression was significant at both 24 and 36 months postpartum for
maternal report of cooperation, however the magnitude of negative impact was the same
at both time points (b coefficient=-2.44 for depression chronicity at 24 months; b
coefficient=-2.44 for depression chronicity at 36 months).
Recurrent depression, when significant across more than one model for a single
dependent variable, was detected to have a stronger negative impact on the dependent
variable at later time points for both maternal report of assertion and maternal report of
responsibility. Recurrent depression, or depression that recurs after remittance, was
significant at both 24 and 36 months for these outcome variables, with recurrence at 36
months having the greatest magnitude of influence. For maternal report of assertion, the
b coefficients for depression recurrence at 24 and 36 months postpartum were –0.84 and
–0.86. For maternal report of responsibility, the b coefficients for depression recurrence
at 24 and 36 months postpartum were –0.96 and –1.37.
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For maternal reports of total problem behaviors and internalizing problem
behaviors, recurrent depression was also detected to be significant across more than one
model, specifically at 15, 24, and 36 months postpartum. This time however, it was
recurrent depression at 24 months that had the greatest negative impact on the outcome
variable. Unstandardized regression coefficients for depression recurrence at 15, 24, and
36 months for maternal reports of total problem behaviors and internalizing problem
behaviors were as follows: (1) 4.41, 5.94, 4.86; and (2) 5.62, 6.24, 4.48. For maternal
report of externalizing problem behaviors, although recurrent depression was significant
at 15, 24, and 36 months postpartum, depression recurrence at 15 months had the greatest
negative impact on externalizing problem behaviors (b coefficients of 3.62, 3.51, and
3.28 at 15, 24, and 36 months respectively.
In addition to comparing significant dummy variables across models for a single
dependent variable (for example comparing chronic depression at 24 months versus
chronic depression at 36 months for maternal report of total social competence), results
from Appendix E, Tables E1-E12, also illuminate the relative importance of each
significant dummy variable within a single model. For example, both new and chronic
depression were significant at six months for maternal reports of total social competence
and peer competence. A comparison of standardized regression coefficients, or Beta
coefficients (B), for these significant dummy variables revealed that chronic depression
had a slightly greater magnitude of influence (-0.08 versus –0.09) on total social
competence, as well as for peer competence (-0.08 versus –0.11). Chronic depression
and an additional dummy variable for depression chronicity were also significant in a
single model for maternal reports of peer competence and externalizing problem
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behaviors 15, 24, and 36 months. For maternal report of peer competence, both remitted
and chronic depression were significant at 15 months, with chronic depression having
slightly greater influence on peer competence (B=-0.08 versus –0.09). For both maternal
reports of peer competence and externalizing problem behaviors, chronic depression at 24
and 36 months had larger standardized regression coefficients as compared to recurrent
depression (B=-0.09 for recurrent depression and B=-0.10 for chronic depression for peer
competence at 24 months; B=-0.09 for recurrent depression and B=-0.10 for chronic
depression for peer competence at 36 months; B=0.08 for recurrent depression and
B=0.12 for chronic depression for externalizing problem behaviors at 24 months; B=0.09
for recurrent depression and 0.12 for chronic depression for externalizing problem
behaviors at 36 months). This same trend was detected for recurrent and chronic
depression at 15 months for externalizing problem behaviors (B=0.08 for recurrent
depression and B=0.12 for chronic depression), as well as maternal report of total
problem behaviors (B=0.10 for recurrent depression and B=0.12 for chronic depression).
Also significant in a single model were recurrent and chronic depression at 36
months for maternal report of total social competence. However it was recurrent
depression at 36 months (depression that recurred after at least one single episode of
remittance) that had the greatest magnitude of influence (B=-0.12) rather than chronic
depression (B=-0.10). This same trend was detected for maternal report of total problem
behaviors at both 24 and 36 months. At 24 months, both recurrent and chronic
depression were significant with recurrent depression having the greatest magnitude of
influence (B=0.14 for recurrent depression and B=0.12 for chronic depression). At 36
months, recurrent and chronic depression were again significant with recurrent
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depression having the greatest magnitude of influence (B=0.13 for recurrent depression
and B=0.11 for chronic depression). For maternal report of internalizing problem
behaviors, both recurrent depression and chronic depression were significant at 15
months with recurrent depression having the greatest effect on outcome (B=0.13 for
recurrent depression and B=0.08 for chronic depression). So for at least some of the
dependent variables, recurrent depression, or depression that presents itself
inconsistently, has the greatest magnitude of negative impact on outcome. Furthermore,
for maternal report of assertion and teacher reports of total social competence, self
control, and peer competence, recurrent depression rather than chronic depression
emerged as a significant predictor of the dependent variable. Recurrent depression was
statistically associated with maternal assertion at both 24 and 36 months postpartum; and
recurrent depression at 15 months was statistically associated with teacher reports of total
social competence, self control, and peer competence.
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Hypothesis 2.4.
Hypothesis 2, that the relationship between maternal depression (chronicity of
symptoms) and child social competence and display of problem behaviors at first grade is
mediated by maternal sensitivity, was tested by adding maternal sensitivity to the models
containing the sociodemographic control variables and depression chronicity dummy
variables at a given time point. Given that maternal sensitivity was only assessed in the
NICHD SECC at six, 15, 24, and 36 months (no one-month assessment), mediating
effects of maternal sensitivity were only tested in models for which depression chronicity
had a significant main effect at six, 15, 24 or 36 months including: (1) maternal report of
total social competence (depression chronicity at six, 15, 24, and 36 months); (2)
maternal report of cooperation (depression chronicity at 24 and 36 months); (3) maternal
report of assertion (depression chronicity at 6, 15, 24, and 36 months); (4) maternal report
of responsibility (depression chronicity at six, 15, 24, and 36 months); (5) maternal report
of self control (depression chronicity at 15, 24, and 36 months); (6) maternal report of
peer competence (depression chronicity at six, 15, 24, and 36 months); (7) teacher report
of total social competence (depression chronicity at 15 months); (8) teacher report of self
control (depression chronicity at six and 15 months); (9) teacher report of peer
competence (depression chronicity at six and 15 months); (10) maternal report of total
problem behaviors (depression chronicity at six, 15, 24, and 36 months); (11) maternal
report of internalizing problem behaviors (depression chronicity at 15, 24, and 36
months); and (12) maternal report of externalizing problem behaviors (depression
chronicity at 15, 24, and 36 months). Although significant main effects of depression
chronicity at one month were detected on maternal reports of total problem behaviors and
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externalizing problem behaviors, no further exploration of a mediating effect of maternal
sensitivity was tested in these models given that maternal sensitivity at one month
postpartum was not assessed. Maternal sensitivity was operationalized as the mother’s
observed rating of maternal sensitivity at six months for significant main effects of
depression chronicity detected at six months postpartum, 15 months for significant main
effects of depression chronicity detected at 15 months postpartum, 24 months for
significant main effects of depression chronicity detected at 24 months, and 36 months
for significant main effect of depression chronicity detected at 36 months postpartum.
Prior to entering maternal sensitivity to each model containing the
sociodemographic and depression chronicity dummy variables in which a main effect of
depression chronicity was detected, two preliminary steps were completed. First, the
associations between depression chronicity at six, 15, 24, and 36 months postpartum and
maternal sensitivity at six, 15, 24, and 36 months, correspondingly, was assessed.
Results are summarized in Table 77. New depression at six months was associated with
maternal sensitivity at six months. New, remitted, recurrent, and chronic depressions at
15 months were statistically associated with maternal sensitivity at 15 months. Only new
and recurrent depressions at 24 months were significantly associated with maternal
sensitivity at 24 months, and only remitted, recurrent, and chronic depression at 36
months were statistically associated with maternal sensitivity at 36 months. Based on
these results, no further investigation of a mediating effect of maternal sensitivity will be
tested for the following models: (1) depression chronicity at 24 months on maternal
report of total social competence given that chronic depression at 24 months was not
statistically associated with maternal sensitivity at 24 months; (2) depression chronicity at
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24 months on maternal report of cooperation given that chronic depression at 24 months
was not statistically associated with maternal sensitivity at 24 months; (3) depression
chronicity at six months on maternal report of assertion given that chronic depression at
six months was not statistically associated with maternal sensitivity at six months; (4)
depression chronicity at six months on maternal report of responsibility given that
chronic depression at six months was not statistically associated with maternal sensitivity
at six months; (5) depression chronicity at 24 months on maternal report of self control
given that chronic depression at 24 months was not statistically associated with maternal
sensitivity at 24 months; and (6) depression chronicity at six months on maternal report
of total problem behaviors given that chronic depression at six months was not
statistically associated with maternal sensitivity at six months.
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Table 77
Main Effect of Depression Chronicity on Maternal Sensitivity as a Preliminary Step for
Establishing Maternal Sensitivity (MS) as a Mediating Effect in the Association Between
Depression Chronicity and Child Social Competence and Display of Problem Behaviors

Depression Chronicity at Six Months X MS at Six Months
Never
New
Remitted
Chronic
Depression Chronicity at 15 Months X MS at 15 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity at 24 Months X MS at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity at 36 Months X MS at 24 Months
Never
New
Remitted
Recurrent
Chronic
*Indicates statistical significance at p<.05.
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b
coefficient

t value
(b=0)

0.00
-0.19
-0.12
-0.10

--2.26*
-1.79
-1.09

0.00
-0.21
-0.15
-0.25
-0.26

--2.00*
-3.05*
-2.68*
-2.30*

0.00
-0.30
-0.10
-0.26
0.09

--3.36*
-1.94
-2.72*
0.51

0.00
-0.18
-0.21
-0.30
-0.87

--1.09
-3.13*
-2.54*
-3.39*

The second preliminary step completed to provide necessary evidence of a
mediating effect of maternal sensitivity involved testing the associations between
maternal sensitivity at each time point in which a significant main effect of depression
chronicity was detected (either six, 15, 24, or 36 months) and each dependent variable
under investigation, while controlling for the depression chronicity dummy variables at
the corresponding time point. This step was not completed for models in which no
evidence of an association between depression chronicity and maternal sensitivity was
detected in preliminary step number one. Results are summarized in Table 78.
Significant associations were detected for: (1) maternal sensitivity at six, 15, and 36
months and maternal report of total social competence; (2) maternal sensitivity at 36
months and maternal report of cooperation; (3) maternal sensitivity at 36 months and
maternal report of assertion; (4) maternal sensitivity at 15, 24, and 36 months and
maternal report of responsibility; (5) maternal sensitivity at 15 and 36 months and
maternal report of self control; (6) maternal sensitivity at 24 and 36 months and maternal
report of peer competence; (7) maternal sensitivity at 15 months and teacher report of
total social competence; (8) maternal sensitivity at 36 months and maternal report of total
problem behaviors; and (9) maternal sensitivity at 24 and 36 months and maternal report
of externalizing problem behaviors. Thus, further investigation of a mediating effect of
maternal sensitivity will be tested for the above models only.
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Table 78
Main Effect of Maternal Sensitivity on Select Dependent Variables of Social Competence
and Display of Problem Behaviors as a Preliminary Step for Establishing Mediation
b coefficient

t value (b=0)

Maternal Report of Total Social Competence
Maternal Sensitivity at Six Months
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 36 Months

2.35
2.38
3.35

2.39*
2.14*
4.70*

Maternal Report of Cooperation
Maternal Sensitivity at 36 Months

0.57

3.81*

Maternal Report of Assertion
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months

0.27
0.23
0.36

1.56
1.39
3.18*

Maternal Report of Responsibility
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months

0.45
0.50
0.42

2.15*
2.63*
3.15*

Maternal Report of Self Control
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 36 Months

0.72
0.75

2.85*
4.63*

Maternal Report of Peer Competence
Maternal Sensitivity at Six Months
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months

0.12
0.26
0.48
0.39

0.70
1.29
2.58*
3.06*

Teacher Report of Total Social Competence
Maternal Sensitivity at 15 Months

2.22

2.17*

Teacher Report of Self Control
Maternal Sensitivity at Six Months
Maternal Sensitivity at 15 Months

0.14
0.57
0.47
1.71
Continued on the next page
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Table 78 (Continued)
b coefficient

t value (b=0)

Teacher Report of Peer Competence
Maternal Sensitivity at Six Months
Maternal Sensitivity at 15 Months

0.11
0.31

0.44
1.15

Maternal Report of Total Problem Behaviors
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months

-0.44
-1.22
-1.08

-0.62
-1.86
-2.33*

Maternal Report of Internalizing Problem Behaviors
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months

0.25
0.23
-0.05

0.38
0.38
-0.13

-0.71
-1.49
-1.37

-0.98
-2.22*
-2.93*

Maternal Report of Externalizing Problem Behaviors
Maternal Sensitivity at 15 Months
Maternal Sensitivity at 24 Months
Maternal Sensitivity at 36 Months
*Indicates statistical significance at p<.05.

Following preliminary steps one and two, a total of 16 models for nine
dependent variables remained eligible for continued exploration of a mediating effect of
maternal sensitivity. To test these models, parameter estimates (b coefficients) and
associated p values for significant depression chronicity dummy variables in both the
reduced models (sociodemographic control variables + depression chronicity dummy
variables) and the full models (sociodemographic control variables + depression
chronicity dummy variables + maternal sensitivity) were compared. Due to the large
number of models tested, only partial OLS regression results are presented (parameter
estimates for depression chronicity dummy variables, parameter estimates for maternal
sensitivity, associated t values, and model fit statistics).
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Results testing the mediating effects of maternal sensitivity in the associations
between depression chronicity and the following dependent variables are presented in
Tables 79-93: (1) maternal report of total social competence (Tables 79-81); (2) maternal
report of cooperation (Table 82); (3) maternal report of assertion (Table 83); (4) maternal
report of responsibility (Tables 84-85); (5) maternal report of self control (Tables 86-87);
(6) maternal report of peer competence (Tables 88-89); (7) teacher report of total social
competence (Table 90); (8) maternal report of total problem behaviors (Table 91); and (9)
maternal report of externalizing problem behaviors (Tables 92-93). A summary of
findings is described after each table.
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Table 79
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at
Six Months in the Association Between Depression Chronicity at Six Months and
Maternal Report of Total Social Competence at First Grade

Variables
Depression Chronicity at Six
Months
Never
New
Remitted
Chronic
Maternal Sensitivity at Six
Months

Maternal Report of Total Social Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-4.30
-1.27
-5.54
--

--2.02*
-0.75
-2.31*
--

Model Fit Statistics
679
N
0.11
R2
4.77*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-4.30
-1.26
-5.55
0.08

--2.02*
-0.75
-2.31*
0.08

679
0.11
4.50*

Table 79 above summarizes the evidence for maternal sensitivity at six months as
a mediator in the relationship between depression chronicity at six months and maternal
report of total social competence at first grade. The hypothesis was not supported. After
the addition of maternal sensitivity to the reduced model (see full model results) new
depression remained a significant predictor of maternal report of total social competence,
and no change in the magnitude of influence was detected. Potential change in chronic
depression was not interpreted in the above table given chronic depression was not a
significant predictor of maternal sensitivity at six months (preliminary step two).
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Table 80
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 15
Months in the Association Between Depression Chronicity at 15 Months and Maternal
Report of Total Social Competence at First Grade

Variables
Depression Chronicity at 15
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 15
Months

Maternal Report of Total Social Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-2.34
-2.47
-2.38
-9.03
--

--0.80
-1.71
-0.87
-2.80*
--

Model Fit Statistics
679
N
2
0.11
R
4.60*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-2.39
-2.49
-2.41
-9.07
-0.37

--0.81
-1.72
-0.88
-2.81*
-0.30

679
0.11
4.36*

Table 80 above summarizes the evidence for maternal sensitivity at 15 months as
a mediator in the relationship between depression chronicity at 15 months and maternal
report of total social competence at first grade. The hypothesis was not supported. After
the addition of maternal sensitivity to the reduced model (see full model results) chronic
depression remained a significant predictor of maternal report of total social competence,
and its parameter estimate increased rather than decreased.
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Table 81
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Total Social Competence at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Total Social Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
0.23
-1.79
-7.16
-12.79
--

-0.08
-1.39
-3.27*
-2.72*
--

Model Fit Statistics
679
N
2
0.12
R
5.05*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
0.53
-1.65
-6.77
-11.64
2.09

-0.18
-1.29
-3.10*
-2.47*
2.74*

679
0.13
5.23*

Table 81 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of total social competence at first grade. This time, the hypothesis was partially
supported. After the addition of maternal sensitivity to the reduced model (see full model
results), although both recurrent and chronic depression remained significant predictors
of maternal report of total social competence, their associated parameter estimates
decreased in magnitude.
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Table 82
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Cooperation at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Cooperation
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.23
-0.37
-0.47
-2.44
--

--0.36
-1.34
-1.00
-2.40*
--

Model Fit Statistics
679
N
2
0.04
R
1.71*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.17
-0.34
-0.39
-2.19
0.45

--0.26
-1.24
-0.83
-2.16*
2.74*

679
0.06
2.03*

Table 82 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of cooperation at first grade. The hypothesis was partially supported. After the
addition of maternal sensitivity to the reduced model (see full model results), although
chronic depression remained a significant predictor of maternal report of cooperation, its
associated parameter estimate decreased in magnitude.
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Table 83
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Assertion at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Assertion
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.34
-0.36
-0.86
-0.84
--

--0.70
-1.75
-2.43*
-1.11
--

Model Fit Statistics
679
N
2
0.06
R
2.48*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.31
-0.35
-0.82
-0.74
0.19

--0.64
-1.69
-2.33*
-0.97
1.55

679
0.07
2.48*

Table 83 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of assertion at first grade. The hypothesis was partially supported. After the
addition of maternal sensitivity to the reduced model (see full model results), although
recurrent depression remained a significant predictor of maternal report of assertion, its
associated parameter estimate decreased in magnitude.
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Table 84
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 15
Months in the Association Between Depression Chronicity at 15 Months and Maternal
Report of Responsibility at First Grade

Variables
Depression Chronicity at 15
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 15
Months

Maternal Report of Responsibility
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.57
-0.20
-0.08
-1.54
--

--1.06
-0.75
-0.15
-2.59*
--

Model Fit Statistics
679
N
2
0.09
R
3.73*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.58
-0.20
-0.08
-1.55
-0.03

--1.06
-0.75
-0.16
-2.59*
-0.11

679
0.09
3.53*

Table 84 above summarizes the evidence for maternal sensitivity at 15 months as
a mediator in the relationship between depression chronicity at 15 months and maternal
report of responsibility at first grade. The hypothesis was not supported. After the
addition of maternal sensitivity to the reduced model (see full model results) chronic
depression remained a significant predictor of maternal report of responsibility, and its
parameter estimate increased slightly rather than decreased.
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Table 85
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 24
Months in the Association Between Depression Chronicity at 24 Months and Maternal
Report of Responsibility at First Grade

Variables
Depression Chronicity at 24
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 24
Months

Maternal Report of Responsibility
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.40
-0.25
-0.96
-1.09
--

--0.92
-1.00
-1.99*
-1.24
--

Model Fit Statistics
679
N
2
0.09
R
3.63*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.35
-0.24
-0.94
-1.14
0.20

--0.81
-0.98
-1.96
-1.30
1.03

679
0.09
3.49*

Table 85 above summarizes the evidence for maternal sensitivity at 24 months as
a mediator in the relationship between depression chronicity at 24 months and maternal
report of responsibility at first grade. The hypothesis was supported. After the addition
of maternal sensitivity to the reduced model (see full model results), recurrent depression
was no longer a significant predictor of maternal report of responsibility at first grade.
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Table 86
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 15
Months in the Association Between Depression Chronicity at 15 Months and Maternal
Report of Self Control at First Grade

Variables
Depression Chronicity at 15
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 15
Months

Maternal Report of Self Control
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.67
-0.29
-0.65
-2.19
--

--1.00
-0.87
-1.05
-2.97*
--

Model Fit Statistics
679
N
2
0.10
R
4.10*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.66
-0.28
-0.65
-2.18
0.11

--0.98
-0.86
-1.03
-2.95*
0.39

679
0.10
3.89*

Table 86 above summarizes the evidence for maternal sensitivity at 15 months as
a mediator in the relationship between depression chronicity at 15 months and maternal
report of self control at first grade. The hypothesis was partially supported. After the
addition of maternal sensitivity to the reduced model (see full model results), although
chronic depression remained a significant predictor of maternal report of self control, its
associated parameter estimate slightly decreased in magnitude.
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Table 87
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Self Control at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Self Control
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
0.80
-0.22
-1.58
-3.44
--

-1.15
-0.77
-3.15*
-3.20*
--

Model Fit Statistics
679
N
2
0.12
R
4.77*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
0.86
-0.20
-1.50
-3.21
0.43

-1.25
-0.67
-3.00*
-2.98*
2.47*

679
0.12
4.88*

Table 87 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of self control at first grade. The hypothesis was partially supported. After the
addition of maternal sensitivity to the reduced model (see full model results), although
both recurrent and chronic depression remained significant predictors of maternal report
of self control, their associated parameter estimates decreased in magnitude.
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Table 88
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 24
Months in the Association Between Depression Chronicity at 24 Months and Maternal
Report of Peer Competence at First Grade

Variables
Depression Chronicity at 24
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 24
Months

Maternal Report of Peer Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.31
-0.42
-1.05
-2.29
--

--0.74
-1.72
-2.22*
-2.66*
--

Model Fit Statistics
679
N
2
0.07
R
2.94*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.25
-0.41
-1.03
-2.35
0.26

--0.59
-1.69
-2.18*
-2.74*
1.36

679
0.08
2.89*

Table 88 above summarizes the evidence for maternal sensitivity at 24 months as
a mediator in the relationship between depression chronicity at 24 months and maternal
report of peer competence at first grade. The hypothesis was partially supported. After
the addition of maternal sensitivity to the reduced model (see full model results),
although recurrent depression remained a significant predictor, its associated parameter
estimate decreased slightly. Potential change in chronic depression was not interpreted
given that chronic depression at 24 months was not a significant predictor of maternal
sensitivity at 24 months (preliminary step two).
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Table 89
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Peer Competence at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Peer Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.16
-0.39
-0.90
-2.27
--

--0.30
-1.66
-2.26*
-2.64*
--

Model Fit Statistics
679
N
2
0.07
R
2.94*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.13
-0.37
-0.87
-2.15
0.21

--0.24
-1.60
-2.17*
-2.50*
1.46

679
0.07
2.89*

Table 89 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of peer competence at first grade. The hypothesis was partially supported. After
the addition of maternal sensitivity to the reduced model (see full model results),
although both recurrent and chronic depression remained significant predictors of
maternal report of peer competence, their associated parameter estimates decreased in
magnitude.
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Table 90
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 15
Months in the Association Between Depression Chronicity at 15 Months and Teacher
Report of Total Social Competence at First Grade

Variables
Depression Chronicity at 15
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 15
Months

Teacher Report of Total Social Competence
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.18
-1.18
-5.04
0.90
--

--0.06
-0.88
-1.99*
0.30
--

Model Fit Statistics
679
N
2
0.07
R
2.94*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.18
-1.18
-5.04
0.90
-0.00

--0.06
-0.88
-1.99*
0.30
-0.00

679
0.07
2.78*

Table 90 above summarizes the evidence for maternal sensitivity at 15 months as
a mediator in the relationship between depression chronicity at 15 months and teacher
report of total social competence at first grade. The hypothesis was not supported. After
the addition of maternal sensitivity to the reduced model (see full model results) recurrent
depression remained a significant predictor of teacher report of total social competence,
and no change in the magnitude of influence was detected.
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Table 91
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Total Problem Behaviors at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Total Problem Behaviors
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.69
1.55
4.86
9.20
--

--0.35
1.85
3.38*
2.98*
--

Model Fit Statistics
679
N
2
0.07
R
2.64*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.79
1.51
4.73
8.81
-0.72

--0.40
1.79
3.29*
2.84*
-1.42

679
0.07
2.61*

Table 91 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of total problem behaviors at first grade. The hypothesis was partially supported.
After the addition of maternal sensitivity to the reduced model (see full model results),
although both recurrent and chronic depression remained significant predictors of
maternal report of total problem behaviors, their associated parameter estimates
decreased in magnitude.
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Table 92
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 24
Months in the Association Between Depression Chronicity at 24 Months and Maternal
Report of Externalizing Problem Behaviors at First Grade

Variables
Depression Chronicity at 24
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 24
Months

Maternal Report of Externalizing Problems
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
1.87
1.57
3.51
10.26
--

-1.20
1.75
2.03*
3.26*
--

Model Fit Statistics
679
N
2
0.07
R
2.66*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
1.61
1.53
3.43
10.56
-1.15

-1.03
1.72
1.99*
3.36*
-1.61

679
0.07
2.66*

Table 92 above summarizes the evidence for maternal sensitivity at 24 months as
a mediator in the relationship between depression chronicity at 24 months and maternal
report of externalizing problems at first grade. The hypothesis was partially supported.
After the addition of maternal sensitivity to the reduced model (see full model results),
although recurrent depression remained a significant predictor, its associated parameter
estimate decreased in magnitude. Potential change in chronic depression was not
interpreted given that chronic depression at 24 months was not a significant predictor of
maternal sensitivity at 24 months (preliminary step two).
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Table 93
Partial OLS Regression Results Testing the Mediating Effect of Maternal Sensitivity at 36
Months in the Association Between Depression Chronicity at 36 Months and Maternal
Report of Externalizing Problem Behaviors at First Grade

Variables
Depression Chronicity at 36
Months
Never
New
Remitted
Recurrent
Chronic
Maternal Sensitivity at 36
Months

Maternal Report of Externalizing Problems
Reduced Model
Full Model
b
t value
b
t value
coefficient
(b=0)
coefficient
(b=0)

0.00
-0.11
1.51
3.28
10.18
--

--0.06
1.77
2.24*
3.24*
--

Model Fit Statistics
679
N
2
0.07
R
2.67*
Overall Model F
*Indicates statistical significance at p<.05.

0.00
-0.25
1.45
3.11
9.68
-0.91

--0.12
1.70
2.12*
3.07*
-1.78

679
0.07
2.70*

Table 93 above summarizes the evidence for maternal sensitivity at 36 months as
a mediator in the relationship between depression chronicity at 36 months and maternal
report of externalizing problems at first grade. The hypothesis was partially supported.
After the addition of maternal sensitivity to the reduced model (see full model results),
although both recurrent and chronic depression remained significant predictors of
maternal report of externalizing problem behaviors, their associated parameter estimates
decreased in magnitude.
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Hypothesis 3.4.
Hypothesis 3 stated that the effect of maternal depression (depression
chronicity) on child social competence and display of problem behaviors at first grade is
stronger among mothers who rate low in maternal sensitivity. To test the moderating
effect of maternal sensitivity on the associations between depression chronicity during
the first 36 months postpartum and child social competence and display of problem
behaviors at first grade, the interaction terms of each depression chronicity dummy
variable at a given time point (six, 15, 24 or 36 months) times maternal sensitivity at the
corresponding time point (six, 15, 24 or 36 months) were added as a block to each final
model (sociodemographic control variables + depression chronicity dummy variables +
maternal sensitivity). Maternal sensitivity was not assessed at one month postpartum
thus no interaction term of depression chronicity at one month and maternal sensitivity
was tested. A significant interaction term indicates the presence of a moderating effect.
A summary of significant findings from OLS regression models testing the
moderating effect of maternal sensitivity on the association between depression
chronicity on child social competence and display of problem behaviors is presented in
Table 94. Model 2 highlights the significance of depression chronicity dummy variables
at six months postpartum times maternal sensitivity at six months. Model 3 highlights
the significance of depression chronicity dummy variables at 15 months postpartum times
maternal sensitivity at 15 months; and Models 4 and 5 highlight the significance of
depression chronicity dummy variables at 24 and 36 months postpartum times maternal
sensitivity at 24 and 36 months respectively.
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An ‘X’ in a designated cell indicates that at least one interaction term in a given
model was significant at p<.05, controlling for all the other variables in the model. An
“XX” in a designated cell indicates that at least one interaction term in a given model was
significant at p<.01 (Bonferroni adjustment to account for the five models tested for each
dependent variable, 0.05/5=0.01), controlling for all the other variables in the model. For
example, three interaction terms (one for each depression chronicity dummy variable
including new, remitted, and chronic) were entered to assess the moderating effect of
maternal sensitivity at six months, and four interaction terms (one for each depression
chronicity dummy variable including new, remitted, recurrent, and chronic) were entered
to assess the moderating effect of maternal sensitivity at 15, 24, and 36 months. Only a
single interaction term needed to be significant for an “X” or “XX” to appear in the
appropriate cell in Table 94.
Significant moderating effects of maternal sensitivity were detected for: (1)
maternal report of cooperation (depression chronicity at six months X maternal
sensitivity at six months); (2) teacher report of total social competence (depression
chronicity at 15 months X maternal sensitivity at 15 months; (3) teacher report of
assertion (depression chronicity at 15 months X maternal sensitivity at 15 months); (4)
teacher report of self control (depression chronicity at 15 months X maternal sensitivity
at 15 months); and (5) teacher report of peer competence (depression chronicity at 15
months X maternal sensitivity at 15 months).
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Table 94
Summary of Findings from OLS Regression Testing the Moderating Effect of Maternal Sensitivity on the Association Between
Depression Chronicity on Child Social Competence and Display of Problem Behaviors

Month of Assessment
Maternal Report of Social Competence
Total
Cooperation
Assertion
Self Control
Responsibility
Peer Competence
Teacher Report of Social Competence
Total
Cooperation
Assertion
Self Control
Peer Competence
Maternal Report of Problem Behaviors
Total Problem Behaviors
Internalizing Problems
Externalizing Problems

Model 1
1

Depression Chronicity X Maternal Sensitivity
Model 2
Model 3
Model 4
6
15
24

Model 5
36

na
na
na
na
na
na

ns
XX
ns
ns
ns
ns

ns
ns
ns
ns
ns
ns

ns
ns
ns
ns
ns
ns

ns
ns
ns
ns
ns
ns

na
na
na
na
na

ns
ns
ns
ns
ns

X
ns
XX
XX
X

ns
ns
ns
ns
ns

ns
ns
ns
ns
ns

na
na
na

ns
ns
ns

ns
ns
ns

ns
ns
ns

ns
ns
ns
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Table 95 below provides more detail related to the significant moderating
effects of maternal sensitivity detected for maternal report of cooperation and teacher
reports of total social competence, assertion, self control, and peer competence. Nonsignificant results from testing the moderating effect of maternal sensitivity on the
relationship between depression chronicity and child social competence and display of
problem behaviors are not presented. Unstandardized regression coefficients and
associated t values are provided for dummy variable interaction terms included in a single
model where at least one significant interaction term was detected. Results are organized
by time point (six, and 15 months) given that the depression chronicity dummy variables
vary across time point at which chronicity was assessed (new, remitted, and chronic
depression at six months; new, remitted, recurrent, and chronic depression at 15 months).
Note that two separate criteria for judging statistical significance are presented in Table
95, p<.05 as the typical criteria utilized, and a Bonferroni-adjusted p-value of <.01 given
that five models were tested for each dependent variable (0.05/5=0.01).
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Table 95
Significant Interaction Terms of Depression Chronicity and Maternal Sensitivity (MS)
b coefficient

t value (b=0)

Six Months
Maternal Report of Cooperation
New Depression X MS at Six Months
Remitted Depression X MS at Six Months
Chronic Depression X MS at Six Months

-0.10
1.82
1.30

-0.13
3.09**
0.89

15 Months
Teacher Report of Total Social Competence
New Depression X MS at 15 Months
Remitted Depression X MS at 15 Months
Recurrent Depression X MS at 15 Months
Chronic Depression X MS at 15 Months

-4.35
6.28
5.43
1.78

-0.94
2.42*
1.22
0.28

Teacher Report of Assertion
New Depression X MS at 15 Months
Remitted Depression X MS at 15 Months
Recurrent Depression X MS at 15 Months
Chronic Depression X MS at 15 Months

-3.52
1.74
1.91
1.54

-2.69**
2.37*
1.52
0.86

Teacher Report of Self Control
New Depression X MS at 15 Months
Remitted Depression X MS at 15 Months
Recurrent Depression X MS at 15 Months
Chronic Depression X MS at 15 Months

-0.10
1.55
1.04
-0.24

-0.08
2.24**
0.88
-0.14

-1.58
1.71
1.24
0.92

-1.31
2.52*
1.07
0.56

Teacher Report of Peer Competence
New Depression X MS at 15 Months
Remitted Depression X MS at 15 Months
Recurrent Depression X MS at 15 Months
Chronic Depression X MS at 15 Months
*Indicates statistical significance at p<.05.
**Indicates statistical significance at p<.01.
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Overall, for most dependent variables in which a moderating effect of maternal
sensitivity was detected, hypothesis 3 was supported. In fact, of the six significant
interaction terms detected, five supported the hypothesis that the effect of depression
chronicity is stronger among mothers who rate low in maternal sensitivity. For example,
maternal sensitivity at six months moderated the relationship between remitted
depression at six months postpartum and maternal report of cooperation. Remitted
depression at six months (or depression present at one month postpartum and not present
at six months postpartum) had the strongest negative impact on cooperation at first grade
among children with mothers rated lower in maternal sensitivity (interaction term
estimates: b=1.82, t=3.09, p<.01). In addition, at fifteen months postpartum, the
relationships between depression chronicity and teacher reports of total social
competence, assertion, self-control, and peer competence, were moderated by maternal
sensitivity at 15 months. More specifically, remitted depression at 15 months had a
greater negative impact on (1) teacher report of total social competence (interaction term
estimates: b=6.28, t=2.42, p<.05); (2) teacher report of assertion (interaction term
estimates: b=1.74, t=2.37, p<.05); (3) teacher report of self control (interaction term
estimates: b=1.55, t=2.24, p<.01); and (4) teacher report of peer competence (interaction
term estimates: b=1.71, t=2.52, p<.05); among children with mothers rated lower in
maternal sensitivity. Although the moderating effect of maternal sensitivity at 15 months
on the relationship between depression chronicity (new depression) on teacher report of
assertion was statistically significant (interaction term estimates: b=-3.52, t=-2.69,
p<.01), the effect of new depression at 15 months was stronger among children with
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mothers rated higher in maternal sensitivity. This latter finding does not support
hypothesis 3.
Hypothesis 4.4.
Hypothesis 4 stated that the effect of maternal depression (depression
chronicity) on child social competence and display of problem behaviors at first grade is
weaker among children exposed to nonmaternal care. To test the moderating effect of
ever exposure to nonmaternal care on the associations between depression chronicity
during the first 36 months postpartum and child social competence and display of
problem behaviors at first grade, the interaction terms of each depression chronicity
dummy variable at a given time point (six, 15, 24 or 36 months) times ever exposure to
nonmaternal care at the corresponding time point (six, 15, 24 or 36 months) were added
as a block to each final model (sociodemographic control variables + depression
chronicity dummy variables + maternal sensitivity + exposure to nonmaternal care). The
moderating effect of ever exposure to nonmaternal care at one month was not explored
given that maternal sensitivity, a control variable, was not assessed in the NICHD SECC
at one month postpartum. Exposure to nonmaternal care was operationalized in two
ways: (1) ever exposure to nonmaternal (despite type of arrangement); and (2) ever
exposure to center-based nonmaternal care. Ever exposure to nonmaternal care consisted
of two response options (no and yes), and ever exposure to center-based nonmaternal care
consisted of three response options (maternal care only, non-center-based nonmaternal
care, and center-based nonmaternal care). A significant interaction term indicates the
presence of a moderating effect.
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A summary of significant findings from OLS regression models testing the
moderating effect of ever exposure to nonmaternal care on the association between
depression chronicity on child social competence and display of problem behaviors is
presented in Table 96. Model 2 highlights the significance of depression chronicity
dummy variables at six months postpartum times ever exposure to nonmaternal care at
six months. Model 3 highlights the significance of depression chronicity dummy
variables at 15 months postpartum times ever exposure to nonmaternal care at 15 months;
and Models 4 and 5 highlight the significance of depression chronicity dummy variables
at 24 and 36 months postpartum times ever exposure to nonmaternal care at 24 and 36
months respectively. An ‘X’ in a designated cell indicates that at least one interaction
term in a given model was significant at p<.05, controlling for all the other variables in
the model. An “XX” in a designated cell indicates that at least one interaction term in a
given model was significant at p<.005 (Bonferroni adjustment to account for the ten
models tested for each dependent variable, 0.05/10=0.01), controlling for all the other
variables in the model. Only a single interaction term needed to be significant for an “X”
or “XX” to appear in the appropriate cell in Table 96.
Significant moderating effects of ever exposure to nonmaternal were detected for:
(1) maternal report of assertion (depression chronicity six, 24, and 36 months X ever
exposure to nonmaternal care at six, 24, and 36 months, respectively); (2) teacher report
of total social competence (depression chronicity at six and 24 months X ever exposure to
nonmaternal care at six and 24 months, respectively); (6) teacher report of cooperation
(depression chronicity at 24 and 36 months X ever exposure to nonmaternal care at 24
and 36 months, respectively); (7) teacher report of assertion (depression chronicity at six
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and 24 months X ever exposure to nonmaternal care at six and 24 months, respectively;
(8) teacher report of self control (depression chronicity at 24 months X ever exposure to
nonmaternal care at 24 months; (9) teacher report of peer competence (depression
chronicity at six, 24, and 36 months X ever to nonmaternal care at six, 24, and 36 months,
respectively); and (10) maternal report of externalizing problem behaviors (depression
chronicity at 15 months X ever exposure to nonmaternal care at 15 months).
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Table 96
Summary of Findings from OLS Regression Testing the Moderating Effect of Ever Exposure to Nonmaternal Care on the Association
Between Depression Chronicity on Child Social Competence and Display of Problem Behaviors

Month of Assessment
Maternal Report of Social Competence
Total
Cooperation
Assertion
Self Control
Responsibility
Peer Competence
Teacher Report of Social Competence
Total
Cooperation
Assertion
Self Control
Peer Competence
Maternal Report of Problem Behaviors
Total Problem Behaviors
Internalizing Problems
Externalizing Problems

Depression Chronicity X Ever Exposure to Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
1
6
15
24
36
na
na
na
na
na
na

ns
ns
X
ns
ns
ns

ns
ns
ns
ns
ns
ns

ns
ns
XX
ns
ns
ns

ns
ns
X
ns
ns
ns

na
na
na
na
na

X
ns
X
ns
X

ns
ns
ns
ns
ns

XX
XX
X
X
XX

ns
X
ns
ns
X

na
na
na

ns
ns
ns

ns
ns
X

ns
ns
ns

ns
ns
ns
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Table 97 below provides more detail related to the significant moderating
effects of ever exposure to nonmaternal care detected for maternal reports of total social
competence, assertion, responsibility and peer competence, teacher reports of total social
competence, cooperation, assertion, self control and peer competence, and maternal
report of externalizing problem behaviors. Non-significant results from testing the
moderating effect of ever exposure to nonmaternal on the relationship between
depression chronicity and child social competence and display of problem behaviors are
not presented. Unstandardized regression coefficients and associated t values are
provided for dummy variable interaction terms included in a single model where at least
one significant interaction term was detected. Results are organized by time point (six,
15, 24 and 36 months) given that the depression chronicity dummy variables vary across
time point at which chronicity was assessed (new, remitted, and chronic depression at six
month; new, remitted, recurrent, and chronic depression at 15, 24, and 36 months). Note
that two separate criteria for judging statistical significance are presented in Table 97,
p<.05 as the typical criteria utilized, and a Bonferroni-adjusted p-value of <.005 given
that ten models were tested for each dependent variable (0.05/10=0.005).
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Table 97
Significant Interaction Terms of Depression Chronicity and Ever Exposure to
Nonmaternal Care on the Association Between Depression Chronicity and Child Social
Competence and Display of Problem Behaviors
b coefficient

t value (b=0)

Six Months
Maternal Report of Assertion
New Depression X Ever Exposure at Six Months
Remitted Depression X Ever Exposure at Six Months
Chronic Depression X Ever Exposure at Six Months

0.02
-0.76
1.82

0.03
-1.36
2.40*

Teacher Report of Total Social Competence
New Depression X Ever Exposure at Six Months
Remitted Depression X Ever Exposure at Six Months
Chronic Depression X Ever Exposure at Six Months

8.56
-0.71
2.96

2.07*
-0.22
0.67

Teacher Report of Assertion
New Depression X Ever Exposure at Six Months
Remitted Depression X Ever Exposure at Six Months
Chronic Depression X Ever Exposure at Six Months

2.89
0.18
0.97

2.44*
0.20
0.76

Teacher Report of Peer Competence
New Depression X Ever Exposure at Six Months
Remitted Depression X Ever Exposure at Six Months
Chronic Depression X Ever Exposure at Six Months

2.56
-0.49
1.08

2.38*
-0.57
0.93

15 Months
Maternal Report of Externalizing Problem Behaviors
New Depression X Ever Exposure at 15 Months
Remitted Depression X Ever Exposure at 15 Months
Recurrent Depression X Ever Exposure at 15 Months
Chronic Depression X Ever Exposure at 15 Months

9.68
3.32
2.11
5.15

2.01*
1.36
0.54
1.19

Continued on the next page
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Table 97 (Continued)
b coefficient

t value (b=0)

24 Months
Maternal Report of Assertion
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

0.81
-0.54
0.18
5.27

0.73
-0.98
0.14
2.91**

Teacher Report of Total Social Competence
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

5.14
-1.53
8.58
31.73

0.79
-0.48
1.15
3.02**

Teacher Report of Cooperation
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

0.82
0.35
1.38
9.18

0.44
0.38
0.65
3.04**

Teacher Report of Assertion
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

2.64
-0.29
2.45
7.12

1.43
-0.32
1.16
2.37*

Teacher Report of Self Control
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

1.19
-0.69
1.43
7.30

0.68
-0.80
0.72
2.58*

Teacher Report of Peer Competence
New Depression X Ever Exposure at 24 Months
Remitted Depression X Ever Exposure at 24 Months
Recurrent Depression X Ever Exposure at 24 Months
Chronic Depression X Ever Exposure at 24 Months

2.53
-0.53
1.76
8.48

1.49
-0.63
0.91
3.08**

Continued on the next page
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Table 97 (Continued)
b coefficient

t value (b=0)

36 Months
Maternal Report of Assertion
New Depression X Ever Exposure at 36 Months
Remitted Depression X Ever Exposure at 36 Months
Recurrent Depression X Ever Exposure at 36 Months
Chronic Depression X Ever Exposure at 36 Months

-1.08
0.41
-2.55
4.85

-0.74
0.58
-2.36*
2.01*

Teacher Report of Cooperation
New Depression X Ever Exposure at 36 Months
Remitted Depression X Ever Exposure at 36 Months
Recurrent Depression X Ever Exposure at 36 Months
Chronic Depression X Ever Exposure at 36 Months

-4.99
0.93
-2.05
6.27

-2.05*
0.79
-1.13
1.55

Teacher Report of Peer Competence
New Depression X Ever Exposure at 36 Months
Remitted Depression X Ever Exposure at 36 Months
Recurrent Depression X Ever Exposure at 36 Months
Chronic Depression X Ever Exposure at 36 Months

1.07
0.82
-0.28
8.01

0.48
0.76
-0.17
2.17*

*Indicates statistical significance at p<.05.
**Indicates statistical significance at p<.005.

Significant moderating effects of ever exposure to nonmaternal care detected at
six and 24 months supported hypothesis 3, with depression chronicity (either new
depression or chronic depression) having a weaker impact on child social competence
and display of problem behaviors among children ever exposed to nonmaternal care at
the corresponding time points. For example, either new or chronic depression at six
months had a weaker influence on maternal report of assertion (interaction term
estimates: b=1.82, t=2.40, p<.05), teacher report of total social competence (interaction
term estimates: b=8.56, t=2.07, p<.05), teacher report of assertion (interaction term
estimates: b=2.89, t=2.44, p<.05), and teacher report of peer competence (interaction
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term estimates: b=2.56, t=2.38, p<.05), among children ever exposed to nonmaternal care
at six months. A buffering effect of ever exposure to nonmaternal care was also detected
for the associations between chronic depression at 24 months and the following
dependent variables: (1) maternal report of assertion (interaction term estimates: b=5.27,
t=2.91, p<.005); (2) teacher report of total social competence (interaction term estimates:
b=31.73, t=3.02, p<.005); (3) teacher report of cooperation (interaction term estimates:
b=9.18, t=3.04, p<.005); (4) teacher report of assertion (interaction term estimates:
b=7.12, t=2.37, p<.05); (5) teacher report of self control (interaction term estimates:
b=7.30, t=2.58, p<.05); and (6) teacher report of peer competence (interaction term
estimates: b=8.48, t=3.08, p<.005).
Furthermore, ever exposure to nonmaternal care at 36 months moderated the
association between chronic depression at 36 months and maternal report of assertion
(interaction term estimates: b=4.85, t=2.01, p<.05) and teacher report of peer competence
(interaction term estimates: b=8.01, t=2.17, p<.05). The impact of chronic depression at
36 months on these two aspects of child social competence was weaker among children
ever exposed to nonmaternal care at 36 months. The opposite trend however was
detected for the moderating effect of ever exposure to nonmaternal care on the
relationship between: (1) recurrent depression at 36 months and maternal report of
assertion (interaction term estimates: b=-2.55, t=-2.36, p<.05); and (2) new depression at
36 months and teacher report of cooperation (interaction term estimates: b=-4.99, t=-2.05,
p<.05). For both of these moderating effects, chronicity of depression (either recurrent or
new) had stronger negative impacts on outcome among children ever exposed to
nonmaternal care at 36 months. Children exposed to maternal care only faired better in
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the context of recurrent or new depression at 36 months in relation to maternal report of
assertion and teacher report of cooperation, respectively.
On the other hand however, ever exposure to nonmaternal care at 15 months
exacerbated the negative impact of new depression at 15 months on maternal report of
externalizing problem behaviors (interaction term estimates: b=9.69, t=2.01, p<.05). The
impact of new depression at 15 months was stronger among children ever exposed to
nonmaternal care.
A summary of significant findings from OLS regression models testing the
moderating effect of ever exposure to center-based nonmaternal care on the association
between depression chronicity on child social competence and display of problem
behaviors is presented in Table 98. Model 2 highlights the significance of depression
chronicity dummy variables at six months postpartum times ever exposure to centerbased nonmaternal care at six months. Model 3 highlights the significance of depression
chronicity dummy variables at 15 months postpartum times ever exposure to center-based
nonmaternal care at 15 months; and Models 4 and 5 highlight the significance of
depression chronicity dummy variables at 24 and 36 months postpartum times ever
exposure to center-based nonmaternal care at 24 and 36 months respectively. An ‘X’ in a
designated cell indicates that at least one interaction term in a given model was
significant at p<.05, controlling for all the other variables in the model. No interaction
terms were detected to be significant using a Bonferroni adjusted p value of <.005 (to
account for the ten models tested for each dependent variable, 0.05/10=0.01). Only a
single interaction term needed to be significant for an “X” to appear in the appropriate
cell in Table 98.
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Significant moderating effects of ever exposure to center-based nonmaternal were
detected for: (1) maternal report of cooperation (depression chronicity at 36 months X
ever exposure to center-based nonmaternal care at 36 months; (2) maternal report of
assertion (depression chronicity at six and 15 months X ever exposure to center-based
nonmaternal care at six and 15 months, respectively); (3) maternal report of peer
competence (depression chronicity at 15 months X ever exposure to center-based
nonmaternal care at 15 months); (4) teacher report of total social competence (depression
chronicity at 24 months X ever exposure to center-based nonmaternal care at 24 months);
(5) teacher report of cooperation (depression chronicity at 15 and 24 months X ever
exposure to center-based nonmaternal care at 15 and 24 months, respectively); (6) teacher
report of assertion (depression chronicity at six months X ever exposure to center-based
nonmaternal care at six months; (7) teacher report of self control (depression chronicity at
24 months X ever exposure to center-based nonmaternal care at 24 months; (8) teacher
report of peer competence (depression chronicity at 24 and 36 months X ever exposure to
center-based nonmaternal care at 24 and 36 months, respectively); and (9) maternal
report of externalizing problem behaviors (depression chronicity at 24 months X ever
exposure to center-based nonmaternal care at 24 months).
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Table 98
Summary of Findings from OLS Regression Testing the Moderating Effect of Ever Exposure to Center-Based Nonmaternal Care on
the Association Between Depression Chronicity on Child Social Competence and Display of Problem Behaviors

Month of Assessment
Maternal Report of Social Competence
Total
Cooperation
Assertion
Self Control
Responsibility
Peer Competence
Teacher Report of Social Competence
Total
Cooperation
Assertion
Self Control
Peer Competence
Maternal Report of Problem Behaviors
Total Problem Behaviors
Internalizing Problems
Externalizing Problems

Depression Chronicity X Ever Exposure to Center-Based Nonmaternal Care
Model 1
Model 2
Model 3
Model 4
Model 5
1
6
15
24
36
na
na
na
na
na
na

ns
ns
X
ns
ns
ns

ns
ns
ns
ns
ns
X

ns
ns
X
ns
ns
ns

ns
X
ns
ns
ns
ns

na
na
na
na
na

ns
ns
X
ns
ns

ns
X
ns
ns
ns

X
X
ns
X
X

ns
ns
ns
ns
X

na
na
na

ns
ns
ns

ns
ns
ns

ns
ns
X

ns
ns
ns
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Table 99 below provides more detail related to the significant moderating effects
of ever exposure to center-based nonmaternal care detected for maternal reports of total
social competence, cooperation, assertion, responsibility and peer competence, teacher
reports of total social competence, cooperation, assertion, self control and peer
competence, and maternal report of externalizing problem behaviors. Non-significant
results from testing the moderating effect of ever exposure to center-based nonmaternal
on the relationship between depression chronicity and child social competence and
display of problem behaviors are not presented. Unstandardized regression coefficients
and associated t values are provided for dummy variable interaction terms included in a
single model where at least one significant interaction term was detected. Results are
organized by time point (one, six, 15, 24 and 36 months) given that the depression
chronicity dummy variables vary across time point at which chronicity was assessed.
Recall that no interaction terms were detected to be significant using a Bonferroni
adjusted p value of <.005.
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Table 99
Significant Interaction Terms of Depression Chronicity and Ever Exposure to CenterBased (CB) Nonmaternal Care on the Association Between Depression Chronicity and
Child Social Competence and Display of Problem Behaviors
b coefficient

t value (b=0)

Six Months
Maternal Report of Assertion
New Depression X Exposure to CB at Six Months
Remitted Depression X Exposure to CB at Six Months
Chronic Depression X Exposure to CB at Six Months

-0.23
-0.84
1.29

-0.39
-1.96*
2.26*

Teacher Report of Assertion
New Depression X Exposure to CB at Six Months
Remitted Depression X Exposure to CB at Six Months
Chronic Depression X Exposure to CB at Six Months

2.11
-0.07
0.28

2.18*
-0.10
0.29

15 Months
Maternal Report of Peer Competence
New Depression X Exposure to CB at 15 Months
Remitted Depression X Exposure to CB at 15 Months
Recurrent Depression X Exposure to CB at 15 Months
Chronic Depression X Exposure at to CB 15 Months

-2.03
-0.40
0.02
-0.20

-2.01*
-0.86
0.02
-0.26

Teacher Report of Cooperation
New Depression X Exposure to CB at 15 Months
Remitted Depression X Exposure to CB at 15 Months
Recurrent Depression X Exposure to CB at 15 Months
Chronic Depression X Exposure at to CB 15 Months

0.14
0.88
-0.40
2.22

0.09
1.29
-0.34
1.96*

Continued on the next page
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Table 99 (Continued)
b coefficient

t value (b=0)

24 Months
Maternal Report of Assertion
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

-0.09
-0.75
0.82
1.72

-0.14
-2.20*
1.11
1.79

Teacher Report of Total Social Competence
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

3.55
-0.56
2.96
13.38

1.03
-0.28
0.68
2.38*

Teacher Report of Cooperation
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

0.87
0.49
0.82
4.33

0.88
0.86
0.66
2.69*

Teacher Report of Self Control
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

0.42
-0.24
0.28
3.71

0.46
-0.44
0.24
2.47*

Teacher Report of Peer Competence
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

1.21
-0.35
0.45
4.06

1.35
-0.66
0.40
2.77*

Maternal Report of Externalizing Problem Behaviors
New Depression X Exposure to CB at 24 Months
Remitted Depression X Exposure to CB at 24 Months
Recurrent Depression X Exposure to CB at 24 Months
Chronic Depression X Exposure to CB at 24 Months

-0.40
1.30
6.23
-2.20

-0.16
0.91
2.01*
-0.55

Continued on the next page
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Table 99 (Continued)
b coefficient

t value (b=0)

36 Months
Maternal Report of Cooperation
New Depression X Ever Exposure at 36 Months
Remitted Depression X Ever Exposure at 36 Months
Recurrent Depression X Ever Exposure at 36 Months
Chronic Depression X Ever Exposure at 36 Months

2.00
-0.18
0.21
1.50

1.98*
-0.42
0.29
1.01

Teacher Report of Peer Competence
New Depression X Ever Exposure at 36 Months
Remitted Depression X Ever Exposure at 36 Months
Recurrent Depression X Ever Exposure at 36 Months
Chronic Depression X Ever Exposure at 36 Months

0.63
0.15
0.38
3.45

0.55
0.30
0.46
2.04*

*Indicates statistical significance at p<.05.

Significant moderating effects of ever exposure to center-based nonmaternal care
on the associations between new and chronic depression on social competence detected at
six, 15, 24 and 36 months all supported hypothesis 3, with depression chronicity (either
new depression or chronic depression) having a weaker impact on child social
competence among children ever exposed to center-based nonmaternal care at the
corresponding time point. For example, among children ever exposed to center-based
nonmaternal care at six months, chronic depression at six months had a weaker influence
on maternal report of assertion (interaction term estimates: b=1.29, t=2.26, p<.05), as did
new depression on teacher report of assertion (interaction term estimates: b=2.11, t=2.18,
p<.05). The same trend was detected for chronic depression at 15 months and its impact
on teacher report of cooperation, with a weaker impact among children ever exposed to
center-based nonmaternal care at 15 months (interaction term estimates: b=2.22, t=1.96,
p<.05).
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A buffering effect of ever exposure to center-based nonmaternal care was also
detected for the associations between chronic depression at 24 months and the following
dependent variables: (1) maternal report of total social competence (interaction term
estimates: b=13.38, t=2.38, p<.05); (2) teacher report of cooperation (interaction term
estimates: b=4.33, t=2.69, p<.-05); (3) teacher report of self control (interaction term
estimates: b=3.71, t=2.47, p<.05); and (4) teacher report of peer competence (interaction
term estimates: b=4.06, t=2.77, p<.05). Furthermore, the impact of both new and chronic
depression at 36 months on maternal report of cooperation (interaction term estimates: b2.00, t=1.98, p<.05) and teacher report of peer competence (interaction term estimates:
b=3.45, t=2.04, p<.05) respectively, were moderated by ever exposure to center-based
nonmaternal care at 36 months, with the impact being weaker among children ever
exposed to center-based nonmaternal care.
Negative influences of ever exposure to center-based nonmaternal care, in
opposition to hypothesis four, were detected for the following significant moderating
effects: (1) the impact of remitted depression at six months on maternal report of
assertion was stronger among children ever exposed to center-based nonmaternal care at
six months (interaction term estimates: b=-0.84, t=-1.96, p<.05); (2) the impact of new
depression at 15 months on maternal report of peer competence was stronger among
children ever exposed to center-based nonmaternal care at 15 months (interaction term
estimates: b=2.22, t=1.96, p<.05); (3) the impact of remitted depression at 24 months on
maternal report of assertion was stronger among children ever exposed to center-based
nonmaternal care at 24 months (interaction term estimates: b=-0.75, t=-2.20, p<.05); and
(4) the impact of recurrent depression at 24 months on maternal report of externalizing
364

problem behaviors was stronger among children ever exposed to center-based
nonmaternal care (b=6.23, t=2.01, p<.05).
Support for Hypotheses
The following table outlines each of the study hypotheses and indicates
whether this dissertation found no support, some support, moderate support, or strong
support for each hypothesis.

365

Table 100
Summary of Study Findings
Study Hypothesis
1.1. Maternal depression, in general, during the first three years
postpartum is negatively associated with child social competence
and display of problem behaviors at first grade.
2.1 The relationship between ever exposure to maternal depression,
during the first three years postpartum, and child social competence
and display of problem behaviors at first grade is mediated by
maternal sensitivity.
3.1 The effect of ever exposure to maternal depression, during the first
three years postpartum, on child social competence and display of
problem behaviors at first grade is stronger among mothers who
rate low in maternal sensitivity.
4.1 The effect of ever exposure to maternal depression, during the first
three years postpartum, on child social competence and display of
problem behaviors at first grade is weaker among children exposed
to nonmaternal care.
1.2. Timing of initial onset of maternal depression, during the first three
years postpartum, is associated with child social competence and
display of problem behaviors at first grade, with earlier onset
episodes having the greatest negative impact.
2.2. The relationship between timing of initial onset of maternal
depression and child social competence and display of problem
behaviors at first grade is mediated by maternal sensitivity.
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Level of Support
Strong support for mother rated social competence.
No support for teacher rated social competence.
Strong support for mother rated problem behaviors.
Some support for mother rated social competence.
Not tested for teacher rated social competence.
Some support for mother rated problem behaviors.
No support for mother rated social competence.
Some support for teacher rated social competence.
No support for mother rated problem behaviors.
No support for mother rated social competence.
No support for teacher rated social competence.
No support for mother rated problem behaviors.
Strong support for mother rated social competence.
Strong support for teacher rated social competence.
Strong support for mother rated problem behaviors.
No support for mother rated social competence.
No support for teacher rated social competence.
Not tested for mother rated problem behaviors.
Continued on the next page

Table 100 (Continued)
Study Hypothesis
3.2. The effect of timing of initial onset of maternal depression on child
social competence and display of problem behaviors at first grade
is stronger among mothers who rate low in maternal sensitivity.
4.2. The effect of timing of initial onset of maternal depression on child
social competence and display of problem behaviors at first grade
is weaker among children exposed to nonmaternal care.
1.3. Severity of maternal depression along the trajectory of initial onset
is associated with child social competence and display of problem
behaviors at first grade, with severity of symptoms having the
greatest negative impact with earlier onset episodes.
2.3. The relationship between severity of maternal depression, along the
trajectory of initial onset, and child social competence and display
of problem behaviors at first grade is mediated by maternal
sensitivity.
3.3. The effect of severity of maternal depression, along the trajectory
of initial onset, on child social competence and display of problem
behaviors at first grade is stronger among mothers who rate low in
maternal sensitivity.
4.3. The effect of severity of maternal depression, along the trajectory
of initial onset, on child social competence and display of problem
behaviors at first grade is weaker among children exposed to
nonmaternal care.

Level of Support
No support for mother rated social competence.
Some support for teacher rated social competence.
No support for mother rated problem behaviors.
No support for mother rated social competence.
No support for teacher rated social competence.
No support for mother rated problem behaviors.
Strong support for mother rated social competence.
Moderate support for teacher rated social competence.
Strong support for mother rated problem behaviors.
Not tested for mother rated social competence.
No support for teacher rated social competence.
Not tested for mother rated problem behaviors.
No support for mother rated social competence.
Some support for teacher rated social competence.
No support for mother rated problem behaviors.
No support for mother rated social competence.
No support for teacher rated social competence.
No support for mother rated problem behaviors.
Continued on the next page
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Table 100(Continued)
Study Hypothesis
1.4. Chronicity of maternal depression is associated with child social
competence and display of problem behaviors at first grade, with
chronicity of symptoms having the greatest negative impact at later
time points.
2.4. The relationship between chronicity of maternal depression and
child social competence and display of problem behaviors at first
grade is mediated by maternal sensitivity.
3.4. The effect of chronicity maternal depression on child social
competence and display of problem behaviors at first grade is
stronger among mothers who rate low in maternal sensitivity.
4.4. The effect of chronicity maternal depression on child social
competence and display of problem behaviors at first grade is
weaker among children exposed to nonmaternal care.
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Level of Support
Strong support for mother rated social competence.
No support for teacher rated social competence.
Strong support for mother rated problem behaviors.
Some support for mother rated social competence.
Not tested for teacher rated social competence.
Some support for mother rated problem behaviors.
Some support for mother rated social competence.
Some support for teacher rated social competence.
No support for mother rated problem behaviors.
Some support for mother rated social competence.
Strong support for teacher rated social competence.
No support for mother rated problem behaviors.

Chapter Five: Discussion
Synthesis of Research Findings
Impact of Maternal Depression
Rates of maternal depression during the first three postpartum years for this
study were similar to rates of postpartum depression presented elsewhere, except for a
slightly higher rate of maternal depression detected at one month postpartum. It is
generally accepted that 10-15% of U.S. mothers experience an episode of non-psychotic
depression during the postpartum period (O'Hara, 1995a; O'Hara & Swain, 1996), but
17.82% of mothers in this study had elevated CES-D scores at one month postpartum.
Others have reported prevalence rates as high as 31% for first-time mothers (Leathers,
Kelley, & Richman, 1997), thus the rate of maternal depression at one month postpartum
reported in this study falls within a probable range. All other assessments of maternal
depression (six, 15, 24, and 36 months) were within the estimated 10-15% ranging from
10.75% to 12.81%.
Furthermore, previous literature (Campbell & Cohn, 1997; Stuart, Couser,
Schilder, O'Hara, & Gorman, 1998) has suggested that for most women, maternal
depression is highest during the first few months postpartum after which it significantly
declines. This study found that although maternal depression scores initially declined
after one month postpartum through 15 months, maternal depression scores increased at
24 months, possibly coinciding with the child’s more oppositional stage of development.
It has been documented that child negativity peaks around 24 months (Belsky,
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Woodworth, & Crnic, 1996), possibly making it more difficult for mothers to care for and
cope with child behavior as compared to earlier, more compliant developmental stages
(NICHD Early Child Care Research Network, 1999b). An alternative explanation for the
slightly higher prevalence of maternal depression at 24 months postpartum observed in
this study may also be related to a subsequent pregnancy or delivery. However, the
percent of mothers depressed at 24 months (11.93%) remained lower than the percent of
mothers depressed at six months (12.81%). Horowitz and Goodman (Horowitz &
Goodman, in press) also found an initial decline in maternal depression scores after 4 to 8
weeks postpartum, followed by an increase at 24 months.
Ever exposure to maternal depression during the first 36 months postpartum was
found to be significantly associated with maternal reports of total social competence,
assertion, peer competence, total problem behaviors, internalizing problem behaviors,
and externalizing problem behaviors. Ever exposure to maternal depression was not
significantly associated with maternal reports of cooperation, responsibility, or self
control; nor teacher reports of total social competence, cooperation, assertion, self
control, or peer competence. The fact that ever exposure to maternal depression had no
impact on any of the teacher reported aspects of child social competence implicates a
possible reporting bias of mothers. Although this study purposefully excluded
participants with mothers depressed at first grade to reduce maternal reporting bias in the
context of concurrent depression, results from this study indicate a possible reporting bias
of mothers who had ever experienced maternal depression during the first three
postpartum years. Although several studies have documented a maternal reporting bias
of child problem behaviors in the context of concurrent depression (Fergusson, Lynskey
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& Horwood, 1993; Lyons-Ruth, Easterbrooks & Davidson Cibelli 1997; Briggs-Gowan,
Carter &Schwab-Stone, 1996 #665], only one study was found that investigated the
extent of maternal reporting bias of problem behaviors in the context of previous
psychiatric illness [Chilcoat & Breslau, 1997 #666]. In this empirical study, Chilcoat and
Breslau found a maternal reporting bias in the context of previous maternal
psychopathology only for externalizing problem behaviors, not internalizing problem
behaviors. More specifically, previous history of maternal psychopathology was found to
be associated with both teacher and mother reports of internalizing problem behaviors,
but maternal history of major depression was only associated with mother rated
externalizing problem behaviors, not teacher rated externalizing problem behaviors.
These findings suggest that children of depressed mothers do in fact have more
internalizing problem behaviors, but that mothers overstate their child’s display of
externalizing problem behaviors in the context of previous history of maternal psychiatric
illness. It has been theorized that depressed mothers perceive and report more negative
child behaviors due to cognitive distortions, a decreased tolerance for misbehavior, or
increased sensitivity to depressive symptoms (Baumann, Pelham, Lang, Jacob, &
Blumenthal, 2004). Perhaps these same mechanisms operate to explain the increased
maternal ratings of negative externalizing behaviors in the context of prior exposure to
maternal depression. No studies were found investigating a possible reporting bias of
depressed mothers in rating child social competence.
It is also possible that ever exposure to maternal depression during the first three
postpartum years had no significant impact on teacher reports of child social competence
as a result of children behaving differently in home and school environments. Several
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researchers have supported the notion that disparities among mother and teacher rated
behaviors are related, in part, due to the inherent experiences that the different informants
have with the children (Offord, Boyle & Racine, 1989; Achenbach, McConaughy &
Howell, 1987). For example, parents largely observe children in home and family
environments, where they possess historical information on the child’s behaviors,
whereas teachers observe children in school environments and have more training on ageappropriate behavior (Briggs-Gowan, Carter & Schwab-Stone 1996).
Timing of initial onset of maternal depression, during the first three years
postpartum, was also found to be significantly associated with child social competence
and display of problem behaviors, with earlier onset episodes having the greatest negative
impact. For child social competence at first grade (maternal and teacher reported total
social competence and peer competence, maternal report of assertion, and teacher report
of self-control), the critical period of risk for initial onset was six months. Children who
were exposed to maternal depression at six months postpartum (among those who had not
been exposed at one month postpartum) were rated by mothers as displaying significantly
less total social competence, assertion, and peer competence; and rated by teacher as
displaying significantly less total social competence, self control, and peer competence.
Maternal depression that initiated after the sixth postpartum month (by 15, 24, or 36
months postpartum) did not have statistically significant impacts on child social
competence at first grade. For child display of total problem behaviors and externalizing
problem behaviors at first grade as reported by the mother, the critical period of risk for
initial onset was one month. Only children exposed to maternal depression that initiated
at one month postpartum scored significantly higher in total problem behaviors and
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externalizing problem behaviors. Depression that initiated at later time points (six, 15,
24, or 36 months) did not significantly impact maternal reports of child problem
behaviors. Given that maternal depression was only assessed at one, six, 15, 24, and 36
months postpartum, a significant finding of maternal depression initiating at one month
more appropriately represents depression that initiated between delivery and one month
postpartum and was still present at one month postpartum, given we are uncertain of the
exact initiation time point between the data collection intervals. Likewise, a significant
finding of maternal depression initiating at six months more appropriately represents
depression that initiated between one and six months postpartum and was still present at
six months postpartum. The significant impact of earlier onset depressive episodes on
child social competence and display of problem behaviors detected in this study is similar
to another study (Brennan et al., 2000) that documented symptom onset at six months as
a sensitive period of risk related to child problem behaviors at age five (Brennan et al.,
2000). Although Brennan (2000) found depression onset at six months as the critical
period of risk related to child problem behaviors, as compared to depression onset at one
month detected in the present study, the time points assessed in Brennan’s study only
included during pregnancy, immediately postpartum, six months, and age five.
Severity of maternal depression along the trajectory of initial onset was found to
be associated with child social competence and display of problem behaviors at first
grade, with severity of symptoms (above threshold levels indicating probable depression)
having the greatest negative impact with earlier onset episodes, for maternal reports of
total social competence, self control, peer competence, total problem behaviors, and
externalizing problem behaviors; and teacher report of total social competence. For
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maternal reports of social competence and problem behaviors (total social competence,
self control, peer competence, total problem behaviors, and externalizing problem
behaviors), depression severity at one month postpartum only, significantly impacted
levels of social competence and problem behaviors. As depression severity increased,
maternal rated social competence decreased and mother rated display of problem
behaviors increased. Depression severity did not significantly influence maternal rated
child social competence or display of problem behaviors among depressive episodes that
initiated after the first postpartum month (six, 15, 24, or 36 months). For teacher rated
total social competence, depression severity at six months among children not previously
exposed to depression, significantly impacted teacher report of peer competence. As
depression severity increased, teacher rated peer competence decreased. Results
indicated that severity of maternal depressive symptoms above the threshold level
indicating probable depression was only significantly associated with maternal reports of
child social competence and problem behaviors for depressive episodes initiating
between delivery and one month postpartum and still present at one month postpartum,
and is only associated with teacher report of total social competence for depressive
episodes initial between one and six months postpartum and still present at six months
postpartum. Severity of depressive symptoms beyond levels indicative of probable
depression was not found to be significantly associated with child social competence of
display of problem behaviors for depressive episodes that initiated after six months
postpartum (15, 24, or 36 months postpartum).
Depression chronicity was also found to be significantly associated with child
social competence and display of problem behaviors at first grade with chronicity of
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symptoms having the greatest negative impact at later time points. However, the time
point at which depression chronicity had the greatest magnitude of negative influence on
child social competence and display of problem behaviors was 24 months postpartum
rather than 36 months postpartum. This trend was detected for maternal reports of total
social competence, self control, peer competence, total problem behaviors, internalizing
problem behaviors, and externalizing problem behaviors. These results indicate that
chronic depression does in fact pose a serious risk to child social competence and display
of problem behaviors, but the negative impact of depression chronicity does not increase
after 24 months postpartum. Thus, chronic depression continuing beyond 24 months
postpartum does not appear to contribute added risk to child social competence and
display of problem behaviors. Note however that chronic depression was not significantly
associated with any aspect of teacher reported social competence, calling into question
again the potential for a maternal reporting bias of mothers with previous experience with
maternal depression. Other studies have documented a significant main effect of chronic
maternal depression on child social competence and display of problem behaviors
(Brennan et al., 2000; Civic & Holt, 2000; Dawson et al., 2003; NICHD Early Child Care
Research Network, 1999b).
Recurrent depression, or depression that recurs after an episode of remittance, was
also found to be significantly associated with child social competence and display of
problem behaviors at first grade, with recurrent symptoms having the greatest negative
impact at later time points (24 or 36 months postpartum). For the impact of recurrent
depression on child social competence at first grade, in particular maternal reports of
assertion and responsibility, recurrent depression at 36 months had a stronger negative
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impact than recurrent depression at 24 months. For the impact of recurrent depression on
child display of problem behaviors at first grade, in particular maternal reports of total
problem behavior and internalizing problem behaviors, recurrent depression at 24 months
had a stronger negative impact than recurrent depression at 15 or 36 months.
This study also investigated the relative importance of each depression chronicity
dummy variable within a single model revealing that when more than one chronicity
dummy variable (new depression, remitted depression, recurrent depression, or chronic
depression) was significant, chronic depression had the greatest magnitude of negative
impact, as judged by comparing each variable’s standardized regression coefficient, for
maternal reports of peer competence and externalizing problem behaviors. This trend on
peer competence was detected for chronic depression at six, 15, 25, and 36 months
postpartum. For externalizing problem behaviors, this trend was found for chronic
depression at 15, 24, and 36 months postpartum. Although chronic depression at six and
15 months were found to have the greatest detrimental impact on maternal report of total
social competence and maternal report of total problem behaviors respectively), at later
time assessments (24 and 36 months) it was recurrent depression not chronic depression
that posed the greatest risk to maternal report of total social competence and maternal
report of total problem behaviors. These results indicate that both recurrent and chronic
depression pose serious threats to child social competence and display of problem
behaviors.
Mediating Effect of Maternal Sensitivity
Evidence of a partial mediating effect of maternal sensitivity in the relationship
between ever exposure to maternal depression during the first 36 months postpartum and
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child social competence and display of problem behaviors at first grade was detected.
Average maternal sensitivity was found to partially mediate the relationship between ever
exposure to maternal depression and (1) maternal report of total social competence; (2)
maternal report of assertion; (3) maternal report of peer competence; (4) maternal report
of total problem behaviors; and (5) maternal report of externalizing problem behaviors.
However, the evidence for partial mediation was modest, particularly for maternal reports
of assertion and peer competence. For example, using an equation proposed by Harnish,
Dodge, and Valente (Harnish, Dodge, & Valente, 1995), after adding the proposed
mediating effect of maternal sensitivity to the reduced model for maternal reports of total
social competence, assertion, peer competence, total problem behaviors, and
externalizing problem behaviors, the effect sizes of ever exposure to maternal depression
during the first 36 months postpartum decreased 6.26%, 1.1%, 1.63%, 2.55%, and 2.48%
respectively.
No support of a mediating effect of maternal sensitivity was detected for maternal
sensitivity at six months in the relationship between maternal depression initiating at six
months postpartum and either (1) maternal report of total social competence; or (2)
teacher report of total social competence. Further, no evidence of a mediating effect of
maternal sensitivity was detected for maternal sensitivity at six months in the relationship
between depression severity at six months postpartum and teacher report of peer
competence.
Evidence of a mediating effect of maternal sensitivity in the association between
chronicity of maternal depression and child social competence and display of problem
behaviors was mixed. Maternal sensitivity at 36 months was found to partially mediate
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the association between chronic depression at 36 months (mothers were depressed at one,
six, 15, 24, and 36 months) and (1) maternal report of total social competence; (2)
maternal report of cooperation; (3) maternal report of self control; (4) maternal report of
peer competence; (5) maternal report of total problem behaviors; and (6) maternal report
of externalizing problem behaviors. Reductions in effect sizes of depression chronicity
after the addition of maternal sensitivity to the regression models were 8.99%, 10.25%,
6.69%, 5.29%, 4.24%, and 4.91%, respectively.
Furthermore, maternal sensitivity at 36 months was found to partially mediate the
relationship between recurrent depression at 36 months (mothers experienced an episode
of depression at 36 months after an episode of remittance) and (1) maternal report of total
social competence; (2) maternal report of assertion; (3) maternal report of self control; (4)
maternal report of peer competence; (5) maternal report of total problem behaviors; and
(6) maternal report of externalizing problem behaviors. Reductions in effect sizes of
recurrent depression at 36 months after the addition of maternal sensitivity were 5.45%,
4.65%, 5.06%, 3.33%, 2.67%, and 5.18%, respectively. In addition, maternal sensitivity
at 24 months partially mediated the association between recurrent depression at 24
months and (1) maternal report of peer competence; and (2) maternal report of
externalizing problem behaviors. Reductions in effect sizes of recurrent depression at 24
months after the addition of maternal sensitivity were 1.90% and 2.28%. Last, maternal
sensitivity at 24 months fully mediated the impact of recurrent depression on maternal
report of responsibility.
Models testing the mediating effect of maternal sensitivity at 15 months in the
relationship between depression chronicity at 15 months and child social competence at
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first grade found no evidence of a mediating effect except for maternal report of self
control. For this outcome variable, maternal sensitivity at 15 months partially mediated
the impact of chronic depression at 15 months (mothers were depressed at one, 6, and 15
months). The effect size of chronic depression at 15 months was reduced by 0.46% after
the addition of maternal sensitivity, thus the partial mediation was small. No evidence of
a mediating effect of maternal sensitivity at six months was found in the relationship
between new depression at six months and maternal report of total social competence.
Overall, evidence of a mediating effect of maternal sensitivity in the relationship
between maternal depression and child social competence and display of problem
behaviors was mixed. Maternal sensitivity appears to partially explain the negative
impact of maternal depression on child social competence and display of problem
behaviors only when averaged across the first 36 months postpartum, or when assessed at
later time points in the postpartum period, particularly 24 or 36 months. Maternal
sensitivity at six months was never detected to mediate the impact of maternal depression
(initial onset or severity) on total social competence; and maternal sensitivity at 15
months was only found to partially mediate the association between depression chronicity
and child social competence in one of the four models tested. On the other hand,
maternal sensitivity at 24 and 36 months were consistently found to partially mediate
(and in one instance fully mediate) the impact of recurrent or chronic depression on child
social competence. It is important to emphasis however that all partial mediations
detected were modest in magnitude accounting for only a small percent of the total effect
of maternal depression on child social competence and display of problem behaviors,
ranging from 0.46% to 10.25%.
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No other studies have investigated the mediating effect of maternal sensitivity in
the association between maternal depression and child developmental outcomes to the
same degree of specificity as this study. Therefore it is difficult to compare study results
to other literature. For example, one study (Harnish et al., 1995) did investigate the
mediating effect of harsh and insensitive parenting in the association between maternal
depression and child problem behaviors at first grade. This study however assessed
maternal depression and mother-child interaction, of which maternal sensitivity was a
large component, much later in the postpartum period – during the summer between
kindergarten and first grade. Results did show that by including the mediating effect of
interaction quality between mother and child, the effect of maternal depression was
reduced by 19%.
Another study also investigated the mediating effect of maternal sensitivity on the
association between chronic depression classification and maternal reports of child social
competence and display of problem behaviors at 36 months, revealing no evidence of an
indirect relationship (NICHD Early Child Care Research Network, 1999b). This study
also conducted secondary data analysis of the NICHD SECC and operationalized
maternal sensitivity as the average level of maternal sensitivity across the first 36 months
postpartum. The maternal sensitivity composite however was created in a slightly
different manner. Whereas this study created the average maternal sensitivity composite
by first standardizing maternal sensitivity at each time point to have a mean of zero and
standard deviation of one before summing and averaging the items (due to the fact that
maternal sensitivity was assessed on a four-point scale at six, 15, and 24 months and a
seven-point scale at 36 months), the researchers in the other study recalibrated the seven380

point scale to a four-point scale. This other study also operationalized depression
differently than the current study, both conditions of which may have impacted
differential study findings.
Nevertheless, all partial mediations of maternal sensitivity detected in this study
were modest in magnitude, accounting for at most 10.25% of the effect of maternal
depression. In addition, it has increasingly been shown that among depressed mothers,
there is wide variation in sensitivity levels and parenting skill (Campbell & Cohn, 1997;
Frankel & Harmon, 1996). These finding implicate that something other than maternal
sensitivity is acting as the primary mechanism through which maternal depression poses a
risk to child social competence and display of problem behaviors, warranting further
research.
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Moderating Effect of Maternal Sensitivity
Maternal sensitivity was found to be a significant moderator on the association
between ever exposure to maternal depression during the first 36 months postpartum and
teacher report of total social competence at first grade, with maternal depression having
the greatest negative impact on total social competence among mothers rated lower in
maternal sensitivity. No other moderating influences of maternal sensitivity on the
association between ever exposure to maternal depression and child social competence
and display of problem behaviors were detected in the present study.
Furthermore, maternal sensitivity was also found to be a significant moderator on
the association between timing of initial onset of maternal depression and child social
competence. Using a Bonferroni-adjusted p value of p<.01 to judge statistical
significance (0.05/5 given five interactions were tested for each dependent variable),
maternal sensitivity at 15 months was found to moderate the association between
maternal depression initiating at 15 months postpartum and teacher report of assertion
(interaction term estimates: b=-3.60, t=-2.75, p<.01). However, exposure to first time
depression at 15 months had the most detrimental impact among children with more
sensitive mothers. It appears that children with more sensitive mothers face greater risk
to the development of assertive skills in the context of exposure to later onset depressive
episodes, as compared to children with less sensitive mothers who perhaps have already
compensated for their mothers’ lower level of responsiveness to their needs.
Evidence of a moderating effect of maternal sensitivity at six months was detected
on the relationship between depression severity at six months, among children not
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previously exposed to maternal depression, and teacher report of peer competence using a
Bonferroni-adjusted p value of <.01 to judge statistical significance (interaction term
estimates: b=0.21, t=2.63, p<.01). Depression severity at six months had a stronger
negative impact on teacher report of peer competence among children with mothers rated
lower in maternal sensitivity.
Several moderating effects of maternal sensitivity on the association between
depression chronicity and child social competence were detected using a Bonferroni
adjusted p value of <.01. Maternal sensitivity at six months was found to moderate the
association between remitted depression at six months (or depression present at one
month postpartum and not present at six months postpartum) and maternal report of
cooperation (interaction term estimates: b=1.82, t=3.09, p<.01). For this interaction
term, remitted depression had a more negative impact on children with mothers rated
lower in maternal sensitivity. On the other hand, maternal sensitivity at 15 months was
found to moderate the association between new depression at 15 months and teacher
report of assertion (interaction term estimates: b=-3.52, t=-2.69, p<.01), with new
depression at 15 months having a greater negative effect on teacher reported assertion
among children with mothers rated higher in maternal sensitivity. Thus, maternal
sensitivity was found to buffer the detrimental impact of remitted depression at six
months, and pose additional risk on the impact of new depression at 15 months on teacher
reported assertion.
Overall, moderate support of a buffering effect of high maternal sensitivity in the
context of maternal depression was detected. Evidence however suggests that the
protective influence of having a mother rated higher in maternal sensitivity only holds
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true for children exposed to earlier onset episodes. For each moderating effect detected
for maternal depression initiating after six months postpartum (i.e. 15 months), higher
levels of maternal sensitivity were no longer a protective factor but instead a risk factor.
It is also interesting to note that no moderating effects of maternal sensitivity were
detected for chronic or recurrent depression occurring at 24 or 36 months, implicating no
buffering influence of high maternal sensitivity, or additional risk of low maternal
sensitivity, for longer sustained depressive episodes or those that come and go over the
first two to three years postpartum.
Last, it is interesting to note that when using a less stringent p value to determine
statistical significance (p<.05), maternal sensitivity at 24 months was found to moderate
the associations between (1) depression initiating at 24 months postpartum and maternal
report of assertion (interaction term estimates: b=1.26, t=2.29, p<.05); and (2) depression
severity at 24 months, among children not previously exposed to depression, and
maternal report of assertion (interaction term estimates: b=-0.13, t=2.46, p<.01). These
moderating effects however show a protective influence of high maternal sensitivity on
the relationship between depression initiation at 24 months (or depression severity at 24
months among children not previously exposed to depression) and maternal report of
assertion, in contrast to the negative influence of high maternal sensitivity reported
earlier. Thus, based on maternal perception of assertion at first grade, high maternal
sensitivity buffers the negative impact of depression initiating at 24 months (whether it is
presence of depression or severity of symptoms); and based on teacher perception of
assertion at first grade, high maternal sensitivity amplifies the negative impact of
depression initiating at 24 months (whether it is presence of depression or severity of
384

symptoms). Given that child assertion encompasses behaviors such as making friends
easily, initiating conversations with others, joining group activities without being
prompted, and inviting others to join activities, perhaps children display different
behaviors in school and home environments thus explaining the contradictory findings
related to the moderating effect of maternal sensitivity. Then again, it is important to
recall that these buffering effects of maternal sensitivity on the association between later
onset depression (24 months) on maternal report of cooperation were only significant at
p<.05, not the Bonferroni adjusted value of p<.01, questioning whether interpretation is
warranted.
Moderating Effect of Exposure to Nonmaternal Care
Exposure to nonmaternal care, operationalized as both ever exposure to
nonmaternal care and ever exposure to center-based nonmaternal care, was not a
significant moderator on the association between ever exposure to maternal depression
and child social competence and display of problem behaviors at first grade. In addition,
using a Bonferroni-adjusted p value of p<.005 to judge statistical significance (0.05/10
given that ten sets of interaction terms were tested for each dependent variable), no
moderating effects of ever exposure to nonmaternal care or ever exposure to center-based
nonmaternal care were detected on the associations between (1) timing of initial onset of
maternal depression and child social competence and display of problem behaviors; or (2)
severity of depression along the trajectory of initial onset on child social competence and
display of problem behaviors.
For chronicity of maternal depression, significant moderating effects of ever
exposure to nonmaternal care were detected, using a Bonferroni adjusted p value of less
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than .005, on the associations between chronic depression at 24 months (mothers were
depressed at one, six, 15, and 24 months) and maternal report of assertion (interaction
term estimates: b=5.27, t=2.91, p<.005), teacher report of total social competence
(interaction term estimates: b=31.73, t=3.02, p<.055), teacher report of cooperation
(interaction term estimates: b=9.18, t=3.04, p<.005), and teacher report of peer
competence (interaction term estimates: b=8.48, t=3.08, p<.005). For each of these
moderating effects of ever exposure to nonmaternal care at 24 months, ever exposure to
nonmaternal care buffered the detrimental impact of chronic depression on child social
competence.

No moderating effects of center-based nonmaternal care on the association

between depression chronicity and child social competence and display of problem
behaviors were detected using p<.005 to judge statistical significance.
Although other moderating effects of ever exposure to nonmaternal care and ever
exposure to center-based nonmaternal care were detected at p<.05, they will not be
discussed in further detail here given the number of moderating effects detected. Overall
however, results are mixed showing both a positive and negative effect of ever exposure
to nonmaternal care (in general or center-based) for depression chronicity at later time
points, with more buffering effects detected than not. When ever exposure to
nonmaternal care (in general or center-based) was found to potentiate to negative impact
of depression chronicity on child social competence, it was increased risk for children
exposed to remitted or recurrent depression, not new or chronic. This later finding raises
the possibility that when attempting to understand the moderating effect of ever exposure
to nonmaternal care, positive effects are usually detected when maternal states are
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relatively stable as they are with new or chronic depression, rather than inconsistent as
they are with remitted or recurrent depression.
This study hypothesized a buffering effect of exposure to nonmaternal care in
the context of maternal depression given that other research has suggested a protective
effect of child care among children from disadvantaged circumstances including poverty.
For this study, exposure to maternal depression was perceived to be the condition of
disadvantage facing children. For example, one U.S. study (O'Brien Caughy, DiPietro, &
Strobino, 1994) found that day-care participation during the first three years of life,
particularly initiation before the child’s first birthday, was associated with higher reading
recognition scores at ages five and six among children from impoverished home
environments. This study also concluded that center-based care more strongly buffered
the impact of poverty on mathematic scores. Another study (Desai, Chase-Lansdale,
Michael, & 1989, 1989) also found a significant interaction between nonmaternal care
and poverty, however this study detected no effect of nonmaternal care on cognitive
development of 4-year-old children from low-income families, but found a negative
impact of nonmaternal care on cognitive abilities among boys from high-income families.
Other studies have not found a protective effect of exposure to nonmaternal care among
disadvantaged youth related to child developmental outcomes (Burchinal, PeisnerFeinberg, Bryant, & Clifford, 2000; NICHD Early Child Care Research Network, 2002;
Stipek, Feiler, Daniels, & Milburn, 1995). Thus the literature investigating a positive
influence of exposure to nonmaternal care is mixed.
This study however did detect a buffering impact of ever exposure to
nonmaternal care, however only for chronic depression. For children exposed to mothers
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with chronic depression through the first two years of life, having at least some exposure
to nonmaternal care during the same time period helps offset the negative effect of
depression on child social competence. The fact that this trend was found for both
maternal and teacher reported aspects of social competence, and was deemed true using a
stricter criteria to assess statistical significance (p<.005), suggests stronger support for
this conclusion.
Attachment Theory
Although not the main purpose of this study, inferences can be made regarding
the usefulness of attachment theory in explaining child social competence and display of
problem behaviors at first grade in the context of maternal depression during the first 36
months postpartum. Maternal sensitivity, a key construct in attachment theory, is defined
as a mother’s ability to notice infant signals, interpret signals accurately, and respond
reasonably promptly and appropriately to such signals (Ainsworth & Bell, 1974).
According to attachment theory, variations in the quality of the attachment bond between
mother and child across mother-infant dyads result in part due to differential levels of
maternal sensitivity (Bowlby, 1969). Further, infants and children construct internal
working models, or internalized representations of the caretaker’s accessibility and
responsiveness, based on their history of prior interaction with the caregiver. It is the
internal working model that guides all future interactions with the caregiver and serves as
the template of interaction between the child and other individuals in the child’s social
environment (Bowlby, 1973; Thompson, 1999). It is this mechanism through which the
present study hypothesized a mediating effect of maternal sensitivity in the association

388

between maternal depression during the first 36 months postpartum and child social
competence and display of problem behaviors at first grade.
Results from this study provide mixed evidence of a mediating effect of maternal
sensitivity. Maternal sensitivity was found to partially explain the negative impact of
maternal depression on child social competence and display of problem behaviors, but
only when averaged across the first 36 months postpartum, or when assessed at later time
points in the postpartum period, particularly 24 or 36 months. Maternal sensitivity at six
months was never detected to mediate the impact of maternal depression on total social
competence; and maternal sensitivity at 15 months was only found to partially mediate
the association between maternal depression and child social competence in one of the
four models tested. On the other hand, maternal sensitivity at 24 and 36 months were
consistently found to mediate (either partially of fully) the impact of recurrent or chronic
depression on child social competence. The significant mediating effect of maternal
sensitivity assessed at later time points may be a function of the four phases outlined by
Bowlby through which the attachment relationship between child and primary caregiver
develops. Bowlby stated that true emotional attachment between infant and caregiver
does not emerge until phase three of attachment development, “Maintenance of Proximity
to a Discriminated Figure by Means of Locomotion as Well as Signals,” which is stated
to occur anytime between six months and three years. This is the time point at which the
emotional bond between mother and child has formed and is becoming internalized as a
working model to guide future social interactions. Thus, perhaps maternal sensitivity at
24 and 36 months were found to mediate the negative impact of maternal depression on
child social competence and display of problem behaviors, as compared to non389

significant findings for maternal sensitivity at earlier time points, given that children in
earlier phases of attachment development have yet to internalize their expectations of
their mothers’ responsiveness.
Although study results provided some support of the use of attachment theory in
explaining child social competence and display of problem behaviors in the context of
maternal depression during the first 36 months postpartum, it is critical to highlight that
all partial mediations of maternal sensitivity detected were modest in magnitude
accounting for only a small percent of the total effect of maternal depression on child
social competence and display of problem behaviors, ranging from 0.46% to 10.25%.
Thus, despite the statistical significance of maternal sensitivity detected in some models
tested in this study, findings implicate that maternal sensitivity is not the primary
mechanism through which maternal depression poses a risk to child social competence
and display of problem behaviors, suggesting that other developmental theories may
prove more valuable in understanding the causal mechanisms of risk.
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Study Limitations
Results from this study should be interpreted with caution due to the following
limitations. First, the study was longitudinal in nature collecting data in two phases
during which 144 (10.6%) families were lost to attrition. These families were more likely
to have mothers that were young, non-White, less educated, living with no husband or
partner at home, and receiving public assistance. The sample was further limited by only
including families that had complete data on all variables of interest in the study and
those that did not have depressed mothers at first grade. Families omitted due to
exclusion criteria (n=544; 50.22% of the original 1364 enrolled in Phase I) were more
likely to have mothers that were young, non-White, less educated, living with no husband
or partner at home, receiving public assistance, not breastfeeding at one month
postpartum, experienced depression at some point during the first 36 months postpartum,
and had lower levels of maternal sensitivity at one month postpartum. Therefore,
respondents included in this study tended to have less social and demographic risk factors
than those that excluded from the study. Caution should be used in generalizing the
findings of this study beyond the study sample used.
Further, the CES-D utilized to measure maternal depression in this study is not a
diagnostic tool for maternal depression, but instead assesses depressive symptomatology
in community samples. Women scoring at or above suggested cut points indicative of
depression may not in fact be experiencing actual depression, but instead elevated
depressive symptoms. Further, the use of depression assessment tools developed for
community samples on postpartum women has been criticized (J. Cox et al., 1987).
Critics state that although these instruments have validity among general populations, use
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among postpartum women may elevate the prevalence of depression given that they
emphasize somatic symptoms of psychiatric disorders that characterize expected and
normal physiological changes associated with the postpartum period including fatigue,
poor appetite, and altered sleep patterns. Nevertheless, the CES-D instrument has been
employed in numerous studies to assess the impact of postpartum depression on child
social competence and display of problem behaviors (Carter et al., 2001; Civic & Holt,
2000; Dawson et al., 2003; Hubbs-Tait et al., 1996; Lyons-Ruth et al., 1997; NICHD
Early Child Care Research Network, 1999b). Further, rates of maternal depression
during the first three postpartum years observed in this study were similar to rates of
postpartum depression presented elsewhere.
The assessment tool used to rate observed maternal sensitivity was created for
implementation in the NICHD SECC, with little documentation of psychometric
properties including reliability or validity. In addition, the response options to rate
maternal sensitivity at six, 15, and 24 months utilized a four-point scale. Given that little
variance in levels of maternal sensitivity were detected in the present study, perhaps a
more finely graduated rating instrument would have resulted in broader ranges of
observed maternal sensitivity. Maternal sensitivity was also observed in relatively brief
samples of semi-structured play situations. It is possible that more extensive and
naturalistic measurements of maternal sensitivity may have produced different
conclusions regarding the mediating and moderating effects of maternal sensitivity.
Due to lack of variance in categorical classifications of child social competence
and display of problem behaviors, the effect of maternal depression on these dependent
variables could not be studied. For example, for both maternal and teacher reports of
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child total social competence, only 47 (6.92%) children were rated to have less than
average social competence. In addition, only 57 (8.39%) children were rated as having
borderline deviant or clinically significant deviant displays of total problem behaviors.
Due to the number of sociodemographic control variables that were planned to be
included in the regression models, as well as the number of mediating and moderating
influences to be investigated, not enough statistical power was available to explore the
impact of maternal depression on these categorical classifications of risk. A larger
sample size is necessary to predict behavior with small variance.
Although assured that information collected during study participation would be
confidential, data collection often occurred in the context of a home interview, with the
home visitor having full knowledge of the participant’s identity and living situation.
Many items ascertained during the home visit were of a sensitive nature including
experiences of depression. This scenario may have biased maternal responses. In
addition, maternal behaviors may have been altered as a result of data collection
procedures. In the case of the Mother-Child Interaction procedure, mothers were fully
aware that they were being observed in interaction with their child. This may have
promoted social desirability bias and decreased sample variation related to maternal
sensitivity.
The NICHD SECC study sample is not a nationally representative sample thus
results can only be generalized to the population of infants and their related families born
in participating hospitals within the ten sites during 1991. Results cannot be generalized
to infants born to mothers under the age 18, those not fluent in English, and those with
medical conditions including substance abuse. Results also cannot be generalized to
393

infants that were part of a multiple birth, and those that experienced medical
complications. Restrictions in the sample to families who resided in neighborhoods
considered safe for home visitation, based on police reports, also may impact the
generalizability of findings. Last, infants born in 2005 may be different from infants born
in 1991 further restricting the generalizations that can be made from the present study.
Last, given the number of dependent variables ascertaining child social
competence tested for each research hypothesis, including total social competence,
cooperation, assertion, responsibility, self control, and peer competence, caution should
be used when interpreting or reporting subscale scores, given variability of results To
maximize the generalizability of research findings from this study, it is recommended
that total social competence scores, as rated by both mothers and teachers, rather than
subscale scores, be used.
Study Strengths
This study has several strengths. Data were derived from a longitudinal,
prospective sample of children and families that began when the child was one month
old. The use of longitudinal data allows for powerful inferences of causality to be made,
and well as further investigation into the characteristics of maternal depression that pose
the greatest risk to child social development including timing of initial onset, severity of
symptoms, and chronicity of symptoms. Non-consideration of the impact of
heterogeneity in a mother’s experience with depression on subsequent child development
has been a tremendous limitation of previous research on this topic. The use of
longitudinal data in this study enabled the researcher to separate out the effects of timing
of initial onset of maternal depression, as well as severity of depressive symptoms along
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the trajectory of initial onset. In addition, the availability of longitudinal data with
multiple assessments of maternal depression during the postpartum period enabled the
researcher to more adequately assess the impact of depression chronicity on child social
competence and display of problem behaviors. Previous studies that investigated the
impact of depression chronicity on child outcomes reduced the power of longitudinal data
by combining multiple assessments into a single count variable indicating the number of
times a woman had experienced depression during a given time interval. Not only does
this treatment of maternal depression reduce the amount of data available and
subsequently decrease statistical power, but it also removes the importance of temporal
order of depressive episodes. For example a woman that experienced two consecutive
episodes of depression early in the postpartum period would be classified the same as a
woman who experienced one episode early in the postpartum period, followed by several
episodes of remission, then another episode of depression later in the postpartum period.
The impact of depression for these two women would most likely not be the same.
Further, although the sample used for this study was a much smaller sample of
eligible participants enrolled in Phase I, children and families excluded from this study
were found to have more social and demographic risk factors than study participants.
Thus, the negative effect of maternal depression on child social competence and display
of problem behaviors detected in this study may be an underestimate. The magnitude of
impact of maternal depression on child social development is likely much greater in a
more socially at-risk diverse sample. Also, even though the NICHD SECC Phase I
sample was not purported to be nationally representative, a comparison of Phase I
participants with other individuals living in the same census tracts and nationally,
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revealed that the NICHD SECC sample was similar to both comparison groups related to
household income and ethnicity (NICHD Early Child Care Research Network, 2000).
The prevalence of maternal depression detected in this study was also similar to the
prevalence of maternal depression reported elsewhere.
This study controlled for several important sociodemographic factors including
child sex, child birth order, maternal age, maternal race, maternal ethnicity, maternal
education, presence of husband or partner living at home at one month postpartum,
family receipt of public assistance at one month postpartum, and maternal rates of
breastfeeding at one month postpartum. Previous literature has largely failed to control
for the full range of important social and demographic factors that might influence the
association between maternal depression and child social competence and display of
problem behaviors. Furthermore, this study investigated the mediating effect of maternal
sensitivity, and the moderating effects of maternal sensitivity and exposure to
nonmaternal care. Few studies have explored more than the main effect of maternal
depression. Last, this study excluded children with depressed mothers at first grade to
reduce the potential for maternal reporting bias in the context of maternal depression.
Implications for Public Health
Maternal depression has received much attention in the public health and child
development literatures documenting a negative effect of child exposure to maternal
depression on later child development. Results from this study provide additional
evidence that maternal depression increases risk to social development, in particular child
social competence and display of problem behaviors.
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For example, ever exposure to maternal depression during the first 36 months
postpartum was found to be negatively associated with maternal ratings of child social
competence (total social competence, assertion and peer competence), and positively
associated with maternal ratings of child display of problem behaviors (total problem
behaviors, internalizing problem behaviors, and externalizing problem behaviors).
Timing of initial onset of maternal depression, during the first three years postpartum,
was also found to be significantly associated with child social competence and display of
problem behaviors, with earlier onset episodes having the greatest negative impact. For
maternal and teacher reported total social competence and peer competence, maternal
report of assertion, and teacher report of self-control, the critical period of risk for initial
onset was six months postpartum. Children who were exposed to maternal depression at
six months postpartum (among those who had not been exposed at one month
postpartum) were rated by mothers as displaying significantly less total social
competence, assertion, and peer competence; and rated by teachers as displaying
significantly less total social competence, self control, and peer competence. Maternal
depression that initiated after the sixth postpartum month (by 15, 24, or 36 months
postpartum) did not have statistically significant impacts on child social competence at
first grade. For child display of total problem behaviors and externalizing problem
behaviors at first grade, as reported by the mother, the critical period of risk for initial
onset was one month. Only children exposed to maternal depression that initiated at one
month postpartum scored significantly higher in total problem behaviors and
externalizing problem behaviors. Depression that initiated at later time points (six, 15,
24, or 36 months) did not significantly impact maternal reports of child problem
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behaviors. Thus, timing of initial onset of maternal depression is important, with
episodes initiating at six months postpartum having the most detrimental impact on child
social competence, and episodes initiating at one month postpartum having the most
detrimental impact on child display of problem behaviors.
Furthermore, severity of maternal depression along the trajectory of initial onset
was found to be associated with child social competence and display of problem
behaviors at first grade, with severity of symptoms having the greatest negative impact
with earlier onset episodes, for maternal reports of total social competence, self control,
peer competence, total problem behaviors, and externalizing problem behaviors; and
teacher report of total social competence. For maternal reports of social competence and
problem behaviors, depression severity at one month postpartum, only, significantly
impacted levels of social competence and problem behaviors. As depression severity
increased, mother rated social competence decreased and mother rated display of problem
behaviors increased. Depression severity did not significantly influence maternal rated
child social competence or display of problem behaviors among depressive episodes that
initiated after the first postpartum month (six, 15, 24, or 36 months). Comparing these
findings with the ones just presented related to the impact of timing of initial onset of
depression, one can see that for child social competence, the presence of depression alone
at one month postpartum is not enough to warrant risk, but the severity of depressive
symptoms above threshold (<16) does increase risk to child social competence. For both
total problem behaviors and externalizing problem behaviors, the presence of depression
as well as the severity of symptoms above threshold increases risk to child display of
problem behaviors.
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For teacher rated social competence, depression severity at six months among
children not previously exposed to depression, significantly impacted teacher report of
peer competence. As depression severity increased, teacher rated peer competence
decreased. As compared to findings reported on the impact of initial onset of depression
at six months on teacher reported social competence, these results highlight that the
presence of depression alone does not increase risk to peer competence as reported by the
teacher, but the level of severity of symptoms above threshold does. Given that some
question of a maternal rating bias among mothers who have previously experienced an
episode of depression has been raised due to cognitive distortions, increased negativity,
or a decreased tolerance for misbehavior, a significant impact of depression severity on
child social competence as reported by the child’s teacher is particularly powerful.
Depression chronicity was also found to be significantly associated with child
social competence and display of problem behaviors at first grade with chronicity of
symptoms having the greatest negative impact at later time points. However, the time
point at which depression chronicity had the greatest magnitude of negative influence on
child social competence and display of problem behaviors was 24 months postpartum
rather than 36 months postpartum. This trend was detected for maternal reports of total
social competence, self control, peer competence, total problem behaviors, internalizing
problem behaviors, and externalizing problem behaviors. These results indicate that
chronic depression does in fact pose a serious risk to child social competence and display
of problem behaviors, but the negative impact of depression chronicity does not increase
after 24 months postpartum. Note however that chronic depression was not significantly
associated with any aspect of teacher reported social competence, calling into question
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again the potential for a maternal reporting bias of mothers with previous experience with
maternal depression.
Recurrent depression, or depression that recurs after an episode of remittance, was
also found to be significantly associated with child social competence and display of
problem behaviors at first grade, with recurrent symptoms having the greatest negative
impact at later time points (24 or 36 months postpartum). This study also investigated the
relative importance of each depression chronicity dummy variable within a single model
revealing that when more than one chronicity dummy variable was significant, chronic or
recurrent depression had the greatest magnitude of negative impact, as judged by
comparing each variable’s standardized regression coefficient. Although chronic
depression at six and 15 months were found to have the greatest detrimental impact on
maternal report of total social competence and maternal report of total problem behaviors
respectively), at later time assessments (24 and 36 months) it was recurrent depression
not chronic depression that posed the greatest risk to maternal report of total social
competence and maternal report of total problem behaviors. These results indicate that
both recurrent and chronic depression pose serious threats to child social competence and
display of problem behaviors.
In summary, maternal depression during the first 36 months postpartum poses risk
to child social development at first grade including social competence and display of
problem behaviors, warranting increased public health efforts for early detection and
treatment of maternal depression. Experts have advocated that primary care clinicians
become more involved in the management of depression (Depression Guideline Panel,
1993), and pediatricians have been identified as an underutilized resource to mothers
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experiencing postpartum depression (Heneghan, Johnson Silver, Bauman, & Stein, 2000).
Although pediatricians are the primary care providers for children not mothers, pediatric
guidelines have emphasized the role of pediatricians in detecting family problems
including maternal depression (Green & Palfrey, 2002). Mothers are often not in
regular contact with their own healthcare provider, but have frequent visits to their child’s
pediatrician during the first few years of the child’s life for well baby visits. It has been
suggested that pediatric visits are the most consistent ongoing contact mothers have with
a healthcare provider (Olson et al., 2005), identifying pediatricians as a key player in the
secondary prevention of maternal depression. Healthcare practitioners need to be
educated about the negative influences of postpartum depression on child development,
trained to recognize maternal depression through questioning or use of a screening
instrument, and advised how best to refer women for treatment. Several screening
instruments have been advocated to assist healthcare providers identify maternal
depression including the Edinburgh Postnatal Depression Scale (EPDS) (J. Cox et al.,
1987), the Zung Self-Rating Depression Scale (Zung, 1965), the Psychiatric Symptom
Index (PSI) (Ilfeld, 1976), and the Center for Epidemiologic Studies Depression Scale
(CES-D) (Radloff, 1977). Each of these instruments are short, self-administered tools
that can be completed by the mother while waiting to be seen by the healthcare
professional, and reviewed by the provider during the office visit. Other pediatric roles
for the promotion of child health in the context of maternal depression have included the
provision of patient education, supportive listening, and practical suggestions to enhance
parenting skills and reduce stress, as well as encouraging the mother to seek additional
evaluation and treatment from a mental health practitioner, if needed (Olson et al., 2005).
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These practices including routine screening for maternal depression hold promising
potential to combat the negative impact of maternal depression on child social
development.
With regards to timing of initial onset and sensitive periods of risk, this study
found maternal depression initiating during the first six months postpartum to have the
greatest negative impact on child social development. Depression initiating at six months
postpartum predicted poorer social competence as rated by the mother, and depression
initiating at one month postpartum predicted higher displays of child problem behaviors
at first grade, also reported by the mother. These findings underscore the importance of
early detection and treatment of maternal depression by healthcare practitioners, in
particular pediatricians, during the first six months postpartum. Pediatricians have
reported time as a critical barrier in their ability to identify maternal depression during
office visits (Olson et al., 2005), but results from this study highlight the need to
incorporate screening methods, at least, during the early pediatric visits including two to
four weeks, two months, four months, and six months, given that initial exposure to
maternal depression during the first six months had the strongest detrimental impact on
child social development. Emphasis on the pediatrician’s role in the identification and
treatment of maternal depression in this section of the discussion does not intend to
preclude to important role of other health care providers including obstetricians and
primary health care providers, but rather to highlight an underused and frequently visited
provider.
Furthermore, efforts to educate healthcare providers about maternal depression
and encourage routine screening during regular office visits should also emphasize the
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important role of symptom severity related to child outcomes. In some instances, this
study found that depression alone did not increase risk for lower levels of social
competence, but severity of symptoms above cut points indicating depression did. Use a
structured screening instrument for maternal depression such as the EPDS or the CES-D
would assist practitioners with quick assessment of the relative severity of symptoms
being experienced by a new mother to help determine and guide the appropriate course of
treatment. More stringent follow-up on recommended referrals to mental health
counselors, or more in-depth questioning and assessment during subsequent well child
visits, may be warranted based on the mother’s level of depression severity.
This study also found that both chronic and recurrent depression pose risk to child
social competence and display of problem behaviors at first grade. Thus, although the
first six months postpartum was previously prioritized as the critical period to screen for
maternal depression, child health promotion efforts in the context of maternal depression
would be optimized if routine screening were conducted at each well baby visit during
the first few years postpartum, at least through the child’s second year of life. Results
from this study found that although chronic depression was a strong predictor of lower
levels of social competence and higher levels of problem behaviors, it was depression
chronicity at 24 months, not 36 months, that had the greatest magnitude of negative
influence, implying that depression chronicity beyond 24 months contributed no added
risk to child social development. Practitioners need to be educated on the importance of
screening for maternal depression beyond the first postpartum year, and concessions
made to allow for appropriate time to address maternal mental health issues during
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routine office visits, given that inadequate time has been reported as a common barrier to
identification and management of maternal depression (Olson et al., 2005).
Furthermore, increased public awareness on the predictors and symptoms of
maternal depression, during both the early postpartum period as well as into the child’s
preschool years, would substantially contribute to positive child development. There are
many misperceptions in the community related to maternal depression such as (1)
confusion between the various types of postpartum mood disorders including maternity
blues, postpartum psychosis, and postpartum depression; and (2) misinterpretation of
symptoms such as sleep and appetite disturbances as normal experiences of postpartum
women. Educating prenatal and postpartum women, as well as other individuals in the
woman’s social network, on the prevalence, symptoms, and impact of maternal
depression on child social development would hopefully (1) decrease feelings of shame
and stigma associated with mental disorders including postpartum depression; (2)
increase one’s ability to recognize early signs of depression; and (3) encourage women to
not only seek and initiate treatment but continue with prescribed interventions. This study
also found that the impact of recurrent depression, or depression that fluctuated over
time, was a severe threat to child social competence and display of problem behaviors, in
some cases even having a greater negative impact on outcome than chronic depression.
Thus, adherence to treatment plans and stability of mood are important factors.
Related to mediating effects, maternal sensitivity was only found to mediate the
association between maternal depression and child social competence and display of
problem behaviors when averaged across the first 36 months postpartum, or when
assessed at later time points, particularly 24 or 36 months. Maternal sensitivity at six
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months was never detected to mediate the impact of maternal depression on total social
competence; and maternal sensitivity at 15 months was only found to partially mediate
the association between maternal depression and child social competence in one of the
four models tested. On the other hand, maternal sensitivity at 24 and 36 months were
consistently found to mediate (either partially or fully) the impact of recurrent or chronic
depression on child social competence. These finding most likely relate to the various
stages of attachment development outlined by Bowlby. According to attachment theory,
a true emotional bond between mother and child does not truly form until phase three,
which occurs anywhere between the ages of six and 36 months, usually once the child
begins locomotion. This is the time point at which child perceptions of maternal
sensitivity become internalized. If one accepts that a child’s internalized expectancies of
his or her mother’s behavior does not occur until around 24 months, this could explain in
part why maternal sensitivity prior to 24 months (six or 15 months) was not found to
mediate the association between maternal depression and child social competence and
display of problem behaviors. Nevertheless, all significant mediations detected were
modest in magnitude explaining only a small percentage of the direct effect of maternal
depression indicating that maternal sensitivity is not the primary causal mechanism
through which maternal depression poses risk to child social competence and display of
problem behaviors.
This study also found moderate support of a buffering effect of high maternal
sensitivity in the context of maternal depression, but only at earlier time points (six
months). For example, evidence of a moderating effect of maternal sensitivity at six
months was detected on the relationship between depression severity at six months,
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among children not previously exposed to maternal depression, and teacher report of peer
competence using a Bonferroni-adjusted p value of <.01 to judge statistical significance.
Depression severity at six months had a stronger negative impact on teacher report of
peer competence among children with mothers rated lower in maternal sensitivity.
Maternal sensitivity at six months was also found to buffer the association between
remitted depression at six months (or depression present at one month postpartum and not
present at six months postpartum) and maternal report of cooperation using a Bonferroni
adjusted p value of <.01. Among episodes of depression initiating at later time points
(15 months), maternal sensitivity was found to be a significant moderator, with higher
levels of maternal sensitivity potentiating risk rather than buffering risk. One explanation
posited for this finding is that perhaps children with less sensitive mothers have learned
to compensate for lower levels of maternal responsiveness or have lower expectancies to
be met by the mother by 15 months postpartum, as compared to children with more
sensitive mothers who may be confused at the onset of maternal depression.
Specific public health implications related to the mediating and moderating
influences of maternal sensitivity detected in this study include increased assessment of
maternal sensitivity behaviors of depressed women by health care providers during
routine office visits, as well as education efforts targeting parents, in particular depressed
mothers, to promote sensitive and responsive caregiving. Healthcare providers should
be trained and encouraged to identify problematic maternal behaviors during motherchild interaction such as intrusiveness, withdrawn interactions, or inconsistency.
Caregivers identified as displaying insensitive parenting behaviors may benefit from
counseling to identify root causes of the insensitive behavior such as a problematic or
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abusive relationship with the caregiver’s own parent during childhood. Depressed
mothers exhibiting lower levels of maternal sensitivity, as well as those not exhibiting
lower levels of maternal sensitivity, may also benefit from instruction promoting motherchild synchrony, maternal skills to soothe and comfort the child, as well as the
importance of eye contact and positive vocalizations with the child, given that higher
levels of maternal sensitivity were detected in this study to buffer the negative impact of
child exposure to maternal depression (at six months) on later social development. In
general, efforts to boost maternal sensitivity during the early postpartum period may
offset some of the negative impact of maternal depression on later child social
development.
Lastly, ever exposure to nonmaternal care by 24 months was found to buffer the
negative impact of chronic depression at 24 months on both mother and teacher reports of
social competence. For children who had ever been exposed to nonmaternal care, levels
of social competence increased for children with chronically depressed moms, as
compared to children with non-depressed moms. For children who had only been
exposed to maternal care, levels of social competence dramatically decreased for children
with chronically depressed moms, as compared to children with non-depressed moms.
Given that the literature on child exposure to nonmaternal care is much debated and
controversial, it is difficult to draw direct conclusions about the public health
implications of these findings. Future research is needed to further understand the
buffering effect of ever exposure to nonmaternal care in the context of chronic
depression. For example, is the protective effect of exposure to nonmaternal care related
to providing depressed mothers retreat from parenting responsibilities, exposing the child
407

to alternative caregivers where additional attachment relationships and internalized
expectations for social interactions may form, and/or exposing the child to a more active
social environment? Preliminary post-hoc analyses to better understand the mechanisms
through which a protective moderating effect was exerted revealed that among mothers
who were chronically depressed at 24 months, mothers who had exposed their child to
nonmaternal care displayed higher levels of maternal sensitivity (mean=3.43, SD=0.37),
as compared to chronically depressed mothers who had not exposed to their child to
nonmaternal care (mean=3.17, SD=0.71). Further research is warranted however to more
fully explicate the causal pathways through which exposure to nonmaternal care buffers
the negative impact of child exposure to chronic maternal depression.
Suggestions for Future Research
The fact that ever exposure to maternal depression had no impact on any of the
teacher reported aspects of child social competence implicates a possible reporting bias of
mothers. Although this study purposefully excluded participants with mothers depressed
at first grade to reduce maternal reporting bias in the context of concurrent depression,
results from this study indicate a possible reporting bias of mothers who had ever
experienced maternal depression during the first three postpartum years. Although
several studies have documented a maternal reporting bias of child problem behaviors in
the context of concurrent depression (Fergusson, Lynskey & Horwood, 1993; LyonsRuth, Easterbrooks & Davidson Cibelli ,1997; Briggs-Gowan, Carter & Schwab-Stone,
1996), and in the context of previous psychiatric illness (Chilcoat & Breslau, 1997], no
studies have examined the potential reporting bias of mother-rated social competence in
the context or concurrent or previous maternal psychopathology. Further research
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investigating a maternal reporting bias of child behaviors, including both social
competence and display of problem behaviors, in the context of ever exposure to
maternal depression; is needed given that most studies investigating the impact of
maternal depression on long-term child development rely on maternal rating of child
behavior.
Further research is needed to more fully understand the mediating and moderating
effects of maternal sensitivity, and the moderating effects of exposure to nonmaternal
care detected in this study. Despite the fact that maternal sensitivity explained a
significant portion of the direct effect of maternal depression on child social competence
and display of problem behaviors, the magnitude of mediation was small, necessitating
future research endeavors to illuminate the primary mechanisms through which maternal
depression poses risk to child social development. In addition, although positive
moderating effects of maternal sensitivity were detected on the associations between
depression episodes initiating at six months (high maternal sensitivity buffered the
negative impact of maternal depression) on child social competence, higher levels of
maternal sensitivity at 15 months were detected to increase risk to development rather
than offset the negative impact. Understanding why this occurred would contribute to the
knowledge base and help shape child promotion activities in the context of maternal
depression. In addition, more research is needed to further understand the buffering
effect of ever exposure to nonmaternal care in the context of chronic depression to
illuminate the underlying reasons why this trend was detected.
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Appendix A: Pearson Correlation Matrices for Maternal Depression Over Time,
Maternal Sensitivity Over Time, and Maternal Depression and Maternal Sensitivity Over
Time
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Table A1: Pearson Correlation Matrices for Maternal Depression Over Time, Maternal
Sensitivity Over Time, and Maternal Depression and Maternal Sensitivity Over Time
Maternal Depression
Maternal
Depression
1 Month
6 Months
15 Months
24 Months
36 Months

1 Month
-0.38*
0.39*
0.33*
0.38*

6 Months

Maternal
Sensitivity
1 Month
6 Months
15 Months
24 Months
36 Months

1 Month
------

6 Months

-0.51*
0.46*
0.41*

-0.32*
0.22*
0.34*

15 Months

24 Months

-0.41*
-0.42*
0.46*
Maternal Sensitivity
15 Months

24 Months

-0.35*
-0.31*
0.38*
Maternal Sensitivity

Maternal
1 Month
6 Months
Depression
--0.11*
1 Month
--0.11*
6 Months
--15 Months
--24 Months
--36 Months
*Indicates statistical significance at p<.05.

15 Months
-0.14*
-0.16*
-0.15*
---
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24 Months
-0.11*
-0.11*
-0.09*
-0.18*
--

36 Months

--

36 Months

--

36 Months
-0.15*
-0.18*
-0.13*
-0.24*
-0.17*

Appendix B: Partial Model Results from OLS Regression Testing the Impact of Ever
Depressed on Child Social Competence and Display of Problem Behaviors at First Grade:
Significant Main Effects of Ever Depressed
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Table B1: Partial Model Results Testing the Effect of Ever Depressed on Maternal Report of Social Competence Including (1) Total
Social Competence; (2) Assertion; and (3) Assertion
Total Social Competence
b coefficient
t value (b=0)
Ever Depressed
No
Yes

0.00
-2.93

N
R2
Overall Model F
*Indicates statistical significance at p<.05.

Assertion
b coefficient
b coefficient

--2.57*

0.00
--0.46
-2.55
Model Fit Statistics
679
0.06
2.85*

679
0.11
5.27*

Peer Competence
b coefficient
t value (b=0)
0.00
-0.52

--2.51*
679
0.07
3.09*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table B2: Partial Model Results Testing the Effect of Ever Depressed on Maternal Report of Child Display of Problem Behaviors
Including (1) Total Problem Behaviors; (2) Internalizing Problems; and (3) Externalizing Problems
Total Problem Behaviors
b coefficient
t value (b=0)
Ever Depressed
No
Yes

0.00
2.19

N
R2
Overall Model F
*Indicates statistical significance at p<.05.

Internalizing Problems
b coefficient
t value (b=0)

-2.92*

0.00
-1.91
2.76*
Model Fit Statistics
679
0.04
2.05*

679
0.05
2.32*

Externalizing Problems
b coefficient
t value (b=0)
0.00
1.96

-2.58*
679
0.05
2.55*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.

441

Appendix C: Partial Model Results from OLS Regression Testing the Impact of Timing
of Initial Onset of Maternal Depression on Child Social Competence and Display of
Problem Behaviors at First Grade: Significant Main Effects of Timing of Initial Onset
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Table C1: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Maternal Report of Total Social Competence

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-2.16 (-1.50)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-4.26 (-2.01)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-2.09 (-0.70)

na
na
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na
na
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Table C1 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
-2.72 (-1.15)

na
na

na
na

na
na

0.00 (--)
0.06 (0.02)

510
0.10
3.84*

486
0.11
3.79*

447
0.11
3.64*

na
na

679
N
0.10
R2
4.95*
Overall Model F
*Indicates statistical significance at p<.05.

na
na
Model Fit Statistics
558
0.12
4.81*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum..
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Table C2: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Maternal Report of Assertion

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-0.37 (-1.61)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-0.67 (-1.99)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-0.53 (-1.14)

na
na
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na
na
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Table C2 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
-0.09 (-0.23)

na
na

na
na

na
na

na
na

0.00 (--)
-0.39 (-0.81)

486
0.04
1.47

447
0.04
1.22

679
N
0.06
R2
2.57*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.06
2.20*

na
na
Model Fit Statistics
510
0.05
1.87*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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TableC3: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Maternal Report of Peer Competence

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-0.49 (-1.86)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-0.82 (-2.13)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-0.16 (-0.30)

na
na

447

na
na
Continued on the next page

Table C3 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
-0.25 (-0.59)

na
na

na
na

na
na

na
na

0.00 (--)
-0.22 (-0.39)

486
0.07
2.19*

447
0.06
1.70*

679
N
0.06
R2
2.88*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.07
2.70*

na
na
Model Fit Statistics
510
0.07
2.31*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table C4: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Teacher Report of Total Social Competence

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-0.26 (-0.20)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-4.07 (-2.03)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-0.14 (-0.05)

na
na
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na
na
Continued on the next page

Table C4 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
0.93 (0.42)

na
na

na
na

na
na

Na
Na

0.00 (--)
2.83 (0.98)

486
0.04
1.40

447
0.06
1.86*

679
N
0.07
R2
3.21*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.07
2.53*

na
na
Model Fit Statistics
510
0.05
1.56

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table C5: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Teacher Report of Self Control

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-0.18 (-0.52)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-1.32 (-2.52)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
1.17 (1.65)

na
na
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na
na
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Table C5 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
-0.16 (-0.27)

na
na

na
na

na
na

na
na
Model Fit Statistics
510
0.07
2.38*

na
na

0.00 (--)
0.90 (1.21)

486
0.06
2.17*

447
0.08
2.48*

679
N
0.07
R2
3.43*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.07
2.80*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table C6: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Teacher Report of Peer Competence

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
-0.12 (-0.35)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
-1.67 (-3.23)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
0.27 (0.38)

na
na
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na
na
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Table C6 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
-0.21 (-0.36)

na
na

na
na

na
na

na
na
Model Fit Statistics
510
0.06
2.23*

na
na

0.00 (--)
1.03 (1.42)

486
0.07
2.23*

447
0.09
2.80*

679
N
0.07
R2
3.31*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.08
3.05*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table C7: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Maternal Report of Total Problem Behaviors

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
2.39 (2.53)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
2.53 (1.82)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
0.60 (0.32)

na
na
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na
na
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Table C7 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
2.14 (1.42)

na
na

na
na

na
na

na
na
Model Fit Statistics
510
0.06
2.19*

na
na

0.00 (--)
-0.33 (-0.17)

486
0.06
2.15*

447
0.06
1.79*

679
N
0.05
R2
2.17*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.04
1.63

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table C8: Partial Model Results from OLS Regression Testing the Impact of Timing of Initial Onset of Maternal Depression on
Maternal Report of Externalizing Problem Behaviors

Month of Initiation
Population
Independent Variables
Depressed at One Month
No
Yes
Depressed at Six Months
No
Yes
Depressed at 15 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

0.00 (--)
2.15 (2.25)*

na
na

na
na

na
na

na
na

na
na

0.00 (--)
2.25 (1.60)

na
na

na
na

na
na

na
na

na
na

0.00 (--)
0.29 (0.15)

na
na
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na
na
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Table C8 (Continued)

Month of Initiation
Population
Independent Variables
Depressed at 24 Months
No
Yes
Depressed at 36 Months
No
Yes

Model 1
1
All
b coefficient
(t-value)

Model 2
6
Never Depressed
b coefficient
(t-value)

Model 3
15
Never Depressed
b coefficient
(t-value)

Model 4
24
Never Depressed
b coefficient
(t-value)

Model 5
36
Never Depressed
b coefficient
(t-value)

na
na

na
na

na
na

0.00 (--)
1.67 (1.11)

na
na

na
na

na
na

na
na
Model Fit Statistics
510
0.07
2.39*

na
na

0.00 (--)
0.16 (0.08)

486
0.07
2.44*

447
0.07
2.19*

679
N
0.05
R2
2.44*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.05
1.86*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Appendix D: Partial Model Results from OLS Regression Testing the Impact of
Depression Severity Along the Trajectory of Initial Onset on Child Social
Competence and Display of Problem Behaviors at First Grade:
Significant Main Effects of Depression Severity
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Table D1: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Maternal Report of Total Social Competence

Month of Initiation
Population
Independent Variables
Depression Severity at One
Month
Depression Severity at Six
Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model 1
1
All
b coefficient
(t-value)
-0.31 (-2.30)*

Model 2
6
Never Depressed
b coefficient
(t-value)
na

Model 3
15
Never Depressed
b coefficient
(t-value)
na

Model 4
24
Never Depressed
b coefficient
(t-value)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na

na

-0.20 (-0.93)

na

na

na

na
na
na

na
na
na

na
-0.06 (-0.24)
na

na
na
0.13 (0.37)

486
0.11
3.70*

447
0.11
3.65*

679
N
2
0.10
R
5.17*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.11
4.57*

-0.42 (-1.20)
na
na
Model Fit Statistics
510
0.11
3.91*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table D2: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Maternal Report of Self Control

Month of Initiation
Population
Independent Variables
Depression Severity at One
Month
Depression Severity at Six
Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model 1
1
All
b coefficient
(t-value)
-0.06 (-2.10)*

Model 2
6
Never Depressed
b coefficient
(t-value)
na

Model 3
15
Never Depressed
b coefficient
(t-value)
na

Model 4
24
Never Depressed
b coefficient
(t-value)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na

na

-0.03 (-0.70)

na

na

na

na
na
na

na
na
na

-0.15 (-1.92)
na
na
Model Fit Statistics
510
0.10
3.58*

na
-0.04 (-0.63)
na

na
na
0.12 (1.42)

486
0.09
3.08*

447
0.10
3.30*

679
N
2
0.09
R
4.52*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.09
3.78*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table D3: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Maternal Report of Peer Competence

Month of Initiation
Population
Independent Variables
Depression Severity at One
Month
Depression Severity at 6 Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model 1
1
All
b coefficient
(t-value)
-0.06 (-2.44)*

Model 2
6
Never Depressed
b coefficient
(t-value)
na

Model 3
15
Never Depressed
b coefficient
(t-value)
na

Model 4
24
Never Depressed
b coefficient
(t-value)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na

na
na
na

-0.04 (-0.92)
na
na

na
0.01 (0.08)
na

na
na
-0.01 (-0.31)

na
na
na

na

na

na
Model Fit Statistics
510
0.07
2.30*

na

0.03 (0.39)

486
0.06
2.17*

447
0.06
1.70*

679
N
2
0.06
R
3.06*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.06
2.44*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table D4: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Teacher Report of Peer Competence

Month of Initiation
Population
Independent Variables
Depression Severity at One
Month
Depression Severity at 6 Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model 1
1
All
b coefficient
(t-value)
-0.03 (-0.78)

Model 2
6
Never Depressed
b coefficient
(t-value)
na

na
na
na
na

-0.11 (-2.22)*
na
na
na

679
N
0.07
R2
3.35*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.07
2.66*

Model 3
15
Never Depressed
b coefficient
(t-value)
na
na
0.05 (0.57)
na
na
Model Fit Statistics
510
0.06
2.24*

Model 4
24
Never Depressed
b coefficient
(t-value)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na

na
na
0.01 (0.19)
na

na
na
na
0.02 (0.24)

486
0.07
2.22*

447
0.08
2.66*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table D5: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Maternal Report of Total Problem Behaviors

Month of Initiation
Population
Independent Variables
Depression Severity at One
Month
Depression Severity at 6 Months
Depression Severity at 15 Months
Depression Severity at 24 Months
Depression Severity at 36 Months

Model 1
1
All
b coefficient
(t-value)
0.20 (2.26)*

Model 2
6
Never Depressed
b coefficient
(t-value)
na

na
na
na
na

0.19 (1.40)
na
na
na

679
N
0.05
R2
2.09*
Overall Model F
*Indicates statistical significance at p<.05.

558
0.04
1.54

Model 3
15
Never Depressed
b coefficient
(t-value)
na
na
0.01 (0.02)
na
na
Model Fit Statistics
510
0.06
2.18*

Model 4
24
Never Depressed
b coefficient
(t-value)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na

na
na
-0.02 (-0.10)
na

na
na
na
-0.31 (-1.31)

486
0.06
2.01*

447
0.06
1.91*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table D6: Partial Model Results from OLS Regression Testing the Impact of Severity of Maternal Depression Along the Trajectory of
Initial Onset on Maternal Report of Externalizing Problem Behaviors1
Model 1
1
All
b coefficient
(t-value)
0.21 (2.31)*
na
na
na
na

Model 2
6
Never Depressed
b coefficient
(t-value)
na
0.23 (1.63)
na
na
na

679
0.05

558
0.05

2.46*
Overall Model F
*Indicates statistical significance at p<.05.

1.87*

Month of Initiation
Population
Independent Variables
Depression at One Month
Depression at 6 Months
Depression at 15 Months
Depression at 24 Months
Depression at 36 Months
N
R2

Model 3
15
Never Depressed
b coefficient
(t-value)
na
na
0.02 (0.11)
na
na
Model Fit Statistics
510
0.07
2.39*

Model 4
24
Never Depressed
b coefficient
(t-value)
na
na
na
-0.03 (-0.20)
na

Model 5
36
Never Depressed
b coefficient
(t-value)
na
na
na
na
-0.31 (-1.31)

486
0.07

447
0.07

2.36

2.31*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Appendix E: Partial Model Results from OLS Regression Testing the Impact of
Depression Chronicity on Child Social Competence and Display of Problem Behaviors at
First Grade: Significant Main Effects of Depression Chronicity
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Table E1: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of Total
Social Competence

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-2.16/-0.06 (-1.50)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-4.30/-0.08 (-2.02)*
-1.27/-0.03 (-0.75)
-5.54/-0.09 (-2.31)*

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-2.34/-0.03 (-0.80)
-2.47/-0.64 (-1.71)
-2.38/-0.87 (-0.03)
-9.03/-2.80 (-0.11)*

na
na
na
na
na
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na
na
na
na
na
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Table E1 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-2.96/-0.05 (-1.26)
-2.63/-0.08/-1.96
-4.34/-0.06/-1.67
-12.89/-0.10
(-2.73)*

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.23/0.00 (0.08)
-1.79/-0.05 (-1.39)
-7.15/-0.12 (-3.27)*
-12.79/-0.10
(-2.72)*

Model Fit Statistics
679
679
679
679
679
N
2
0.10
0.11
0.11
0.11
0.12
R
4.95*
4.77*
4.60*
4.74*
5.05*
Overall Model F
*Indicates statistical significant at p<.05.
Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E2: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of
Cooperation

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.23/-0.03 (-0.74)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-0.70/-0.06 (-1.56)
-0.29/-0.03 (-0.81)
-0.32/-0.02 (-0.61)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.09/0.01 (0.14)
-0.34/-0.04 (-1.08)
-0.37/-0.02 (-0.62)
-0.98/-0.05 (-1.40)

na
na
na
na
na
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na
na
na
na
na
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Table E2 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.67-0.05/ (-1.33)
-0.27/-0.04 (-0.93)
-0.56/-0.04 (-1.00)
-2.44/-0.09 (-2.39)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.23/-0.01 (-0.36)
-0.37/-0.05 (-1.34)
-0.47/-0.04 (-1.00)
-2.44/-0.09 (-2.40)

679
0.05
1.74*

679
0.04
1.71*

679
N
2
0.03
R
1.59
Overall Model F
*Indicates statistical significant at p<.05.

679
0.04
1.54

na
na
na
na
na
Model Fit Statistics
679
0.04
1.46

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E3: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of Assertion

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.37/-0.06 (-1.61)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-0.66/-0.08 (-1.95)
-0.22/-0.03 (-0.82)
-0.92/-0.09 (-2.39)*

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.52/-0.04 (-1.11)
-0.54/-0.09 (-2.34)*
-0.36/-0.03 (-0.83)
-0.68/-0.05 (-1.31)

na
na
na
na
na
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na
na
na
na
na
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Table E3 (Continued)

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
b coefficient/
Beta coefficient
(t-value)

Model 2
b coefficient/
Beta coefficient
(t-value)

Model 3
b coefficient/
Beta coefficient
(t-value)

Model 4
b coefficient/
Beta coefficient
(t-value)

Model 5
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.10/-0.01 (-0.27)
-0.45/-0.08(-2.13)*
-0.84/-0.08 (-2.02)*
-0.84/-0.04 (-1.11)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.34/-0.03 (-0.70)
-0.36/-0.07 (-1.75)
-0.85/-0.09 (-2.43)*
-0.84/-0.04 (-1.11)

679
0.06
2.46*

679
0.06
2.48*

679
N
0.06
R2
2.57*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.06
2.65*

na
na
na
na
na
Model Fit Statistics
679
0.06
2.42*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E4: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of
Responsibility

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.15/-0.02 (-0.57)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-0.55/-0.05 (-1.41)
0.12/0.01 (0.38)
-0.93/-0.08 (-2.09)*

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.57/-0.04 (-1.06)
-0.20/-0.03 (-0.75)
-0.08/-0.01 (-0.15)
-1.54/-0.10 (-2.59)*

na
na
na
na
na
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na
na
na
na
na
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Table E4 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.40/-0.04 (-0.92)
-0.25/-0.04 (-1.00)
-0.96/-0.08 (-1.99)*
-1.09/-0.05 (-1.24)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.05/-0.00 (-0.10)
-0.11/-0.02 (-0.47)
-1.37/-0.13 (-3.39)*
-1.06/-0.05 (-1.22)

679
0.09
3.63*

679
0.10
4.03*

679
N
0.08
R2
3.96*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.09
3.87*

na
na
na
na
na
Model Fit Statistics
679
0.09
3.73*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E5: Partial Model Results from OLS Regression Testing the Impact of Depression Severity on Maternal Report of Self Control

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.49/-0.06 (-1.50)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-0.50/-0.04 (-1.01)
-0.34/-0.03 (-0.89)
-0.99/-0.07 (-1.80)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.67/-0.04 (-1.00)
-0.29/-0.03 (-0.87)
-0.65/-0.04 (-1.05)
-2.19/-0.11 (-2.97)*

na
na
na
na
na
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na
na
na
na
na
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Table E5 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.72/-0.05 (-1.34)
-0.54/-0.07 (-1.77)
-0.35/-0.02 (-0.58)
-3.48/-0.12 (-3.22)*

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.80/0.04 (1.15)
-0.22/-0.03 (-0.77)
-1.57/-0.12 (-3.15)*
-3.44/-0.12 (-3.20)*

679
0.11
4.30*

679
0.12
4.77*

679
N
0.09
R2
4.36*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.09
3.97*

na
na
na
na
na
Model Fit Statistics
679
0.10
4.10*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E6: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of Peer
Competence

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.49/-0.07 (0.06)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-0.79/-0.08 (-2.05)*
-0.28/-0.04 (-0.92)
-1.20/-0.11 (-2.75)*

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.16/-0.01 (-0.30)
-0.53/-0.08 (-2.02)*
-0.63/-0.05 (-1.28)
-1.31/-0.09 (-2.23)*

na
na
na
na
na
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na
na
na
na
na
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Table E6 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.31/-0.03 (-0.74)
-0.42/-0.07 (-1.72)
-1.05/-0.09 (-2.22)*
-2.29/-0.10 (-2.66)*

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.16/-0.01 (-0.30)
-0.39/-0.07 (-1.66)
-0.90/-0.09 (-2.26)*
-2.27/-0.10 (-2.64)*

679
0.05
2.94*

679
0.07
2.93*

na
na
na
na
na

679
N
2
0.06
R
2.88*
Overall Model F
*Indicates statistical significant at p<.05.

na
na
na
na
na
na
na
na
na
na
Model Fit Statistics
679
679
0.07
0.07
3.00*
2.72*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E7: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Teacher Report of Total
Social Competence

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.26/-0.01 (-0.20)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-3.81/-0.07 (-1.92)
-0.35/-0.01 (-0.22)
-1.31/-0.02 (-0.59)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.18/-0.00 (-0.06)
-1.18/-0.03 (-0.88)
-5.04/-0.08 (-1.99)*
0.90/0.01 (0.30)

na
na
na
na
na
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na
na
na
na
na
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Table E7 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.33/0.02 (0.61)
-1.40/-0.04 (-1.12)
-1.82/-0.03 (-0.75)
3.19/0.03 (0.72)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
3.84/0.05 (1.35)
-1.28/-0.04 (-1.07)
1.16/0.02 (0.56)
3.42/0.03 (0.78)

679
0.07
2.84*

679
0.07
2.93*

679
N
0.07
R2
3.21*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.07
3.06*

na
na
na
na
na
Model Fit Statistics
679
0.07
2.94*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E8: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Teacher Report of Self
Control

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.18/-0.02 (-0.52)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-1.23/-0.09 (-2.33)*
-0.40/-0.04 (-0.94)
-0.12/0.01 (-0.21)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.16/0.06 (1.60)
-0.35/-0.04 (-0.97)
1.72/0.10 (2.55)*
0.11/0.01 (0.13)

na
na
na
na
na
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na
na
na
na
na
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Table E8 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)
--

Model 2
6
b coefficient/
Beta coefficient
(t-value)
--

Model 3
15
b coefficient/
Beta coefficient
(t-value)
--

Model 4
24
b coefficient/
Beta coefficient
(t-value)
--

Model 5
36
b coefficient/
Beta coefficient
(t-value)
--

na
na
na
na
na
--

na
na
na
na
na
--

na
na
na
na
na
--

0.00/0.00 (--)
-0.05/0.00 (-0.09)
-0.23/-0.03 (-0.70)
0.76/0.05 (1.18)
0.09/0.00 (0.08)
--

na
na
na
na
na
--

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.18/0.06 (1.55)
-0.42/-0.05 (-1.30)
0.55/0.04 (1.00)
0.17/0.01 (0.14)

679
0.07
2.93*

679
0.08
3.19*

679
N
0.07
R2
3.43*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.08
3.37*

na
na
na
na
na
Model Fit Statistics
679
0.09
3.45*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E9: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Teacher Report of Peer
Competence

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
-0.12/-0.01 (-0.35)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
-1.55/0.12 (-3.01)*
-0.33/-0.03 (-0.81)
-0.16/-0.01 (-0.28)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.26/0.01 (0.37)
-0.48/-0.05 (-1.38)
-1.85/-0.11 (-2.79*)
0.13/0.01 (0.17)

na
na
na
na
na
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na
na
na
na
na
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Table E9 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.12/-0.01 (-0.21)
-0.50/-0.06 (-1.52)
-1.02/-0.06 (-1.61)
0.68/0.02 (0.59)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.34/0.07 (1.81)
-0.57/-0.07 (-1.82)
0.08/0.00 (0.15)
0.77/0.03 (0.67)

679
0.08
3.03*

679
0.08
3.23*

679
N
2
0.07
R
3.31*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.08
3.49*

na
na
na
na
na
Model Fit Statistics
679
0.08
3.31*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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Table E10: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of Total
Problem Behaviors

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
2.40/0.10 (2.53)*

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
2.36/0.07 (1.69)
2.17/0.08 (1.95)
3.67/0.09 (2.33)*

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.82/0.02 (0.42)
1.53/0.06 (1.62)
4.41/0.10 (2.47)*
6.80/0.12 (3.22)*

na
na
na
na
na
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na
na
na
na
na
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Table E10 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
2.37/0.06 (1.55)
1.52/0.07 (1.73)
5.94/0.14 (3.50)*
9.40/0.12 (3.05)*

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.69/-0.01 (-0.35)
1.55/0.07 (1.85)
4.860.13 (3.38)*
9.200.11 (2.98)*

679
0.07
2.72*

679
0.07
2.64*

679
N
0.05
R2
2.17*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.05
2.13*

na
na
na
na
na
Model Fit Statistics
679
0.06
2.37*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
487

Table E11:Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of
Internalizing Problem Behaviors

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
1.69/0.08 (1.93)

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
2.26/0.07 (1.75)
1.78/0.07 (1.74)
2.22/0.06 (1.52)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.94/0.04 (1.09)
1.02/0.05 (1.16)
5.62/0.13 (3.41)*
4.21/0.08 (2.16)*

na
na
na
na
na
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na
na
na
na
na
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Table E11 (Continued)
Month of Assessment

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.02/0.03 (0.72)
1.22/0.06 (1.51)
6.24/0.16 (3.98)*
4.69/0.06 (1.64)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.91/0.02 (0.49)
1.24/0.06 (1.59)
4.48/0.13 (3.36)*
4.54/0.06 (1.58)

679
0.06
2.33*

679
0.05
2.08*

679
N
0.04
R2
1.79*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.04
1.76*

na
na
na
na
na
Model Fit Statistics
679
0.06
2.19*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
489

Table E12: Partial Model Results from OLS Regression Testing the Impact of Depression Chronicity on Maternal Report of
Externalizing Problem Behaviors

Month of Assessment

Independent Variables
Depression Chronicity
at One Month
Never
New
Depression Chronicity
at Six Months
Never
New
Remitted
Chronic
Depression Chronicity
at 15 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

0.00/0.00 (--)
2.15/0.09 (2.25)*

na
na

na
na

na
na

na
na

na
na
na
na

0.00/0.00 (--)
2.16/0.06 (1.52)
2.12/0.07 (1.88)
2.94/0.07 (1.84)

na
na
na
na

na
na
na
na

na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
0.47/0.01 (0.24)
1.37/0.06 (1.42)
3.62/0.08 (2.00)*
6.71/0.12 (3.13)*

na
na
na
na
na

490

na
na
na
na
na
Continued on the next page

Table E12 (Continued)
Month

Independent Variables
Depression Chronicity
at 24 Months
Never
New
Remitted
Recurrent
Chronic
Depression Chronicity
at 36 Months
Never
New
Remitted
Recurrent
Chronic

Model 1
1
b coefficient/
Beta coefficient
(t-value)

Model 2
6
b coefficient/
Beta coefficient
(t-value)

Model 3
15
b coefficient/
Beta coefficient
(t-value)

Model 4
24
b coefficient/
Beta coefficient
(t-value)

Model 5
36
b coefficient/
Beta coefficient
(t-value)

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
1.87/0.05 (1.20)
1.57/0.07 (1.75)
3.51/0.08 (2.03)*
10.26/0.12 (3.26)*

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

na
na
na
na
na

0.00/0.00 (--)
-0.11/-0.00 (-0.06)
1.51/0.07 (1.77)
3.28/0.09 (2.24)*
10.17/0.12 (3.24)*

679
0.07
2.66*

679
0.07
2.67*

679
N
0.05
R2
2.44*
Overall Model F
*Indicates statistical significant at p<.05.

679
0.06
2.30*

na
na
na
na
na
Model Fit Statistics
679
0.06
2.52*

Note: Controlling for all sociodemographic control variables including child sex, child birth order, maternal age, maternal race,
maternal ethnicity, maternal education, presence of partner/husband at home at one month postpartum, family receipt of public
assistance at one month postpartum, and maternal breastfeeding at one month postpartum.
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